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Thlsf'rep¢rt, draws ﬁpon experience, 1insight, and
angl}s1s most*.geherouély provided by a great number of
people: . thosé who had conducted the projects we chqse to
review; those who commented upoﬁ an earlier wérking paper ;

'strategxcayly/located federal officials who regponded5to our ' .

requests for s;information and g\various members of the tele=
communipatiSns and other research communities.,' We- do not
ackﬁowlgéée them " indivﬁdually only because a list of more.
than one hundréd némes would be indigestible ‘aad it would be
%ﬁwa1r to single out a few. Our colleagues Réh'Burns, Eileen ,
Connell, and -Ben Park made substantial cont%ibntions‘to this '
study, as did 53b' Johansen, Dick Orr, Marty RoEbins, and
Percy Tannenbaum who acted as consuitants.

The project was funded by thg National Science
Foundation under grant number APR-77-18697. We arge most
grateful for the:- interest and support, of Dr. Chaylgé
Brownstein . as 'program manager. Responsibility “for any
shprtcomihys ,1n  the project and for the interpretation
otfered in this report rests solely with the authors.
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. CHAPTER ONE . | | G

‘Introduction
- " . R - & -
» - \" ’q
Introduc1ng a néw telecommunlcatlon system 1is a much

.more complex and difficult undertakfng than 1is generally

acknowledged 1in tne report literature. Indeed, prOJect'

repqrté very rarely discuss the problems which [were

. encountered -during’ the implementation -of field trials and

demonstratiom progects.' : ' .

Lack ‘of .appreciation for such ditticulties is doubly
untortunate. - On the part of 1n1t1ators of field trials and
their sponsors, ‘it makes failure more‘'likely. On the part ot
outside observers, ‘it makes -it harder to. understand past
patterns of success and fallure. o

" This report ' treats problems arising in:. the
iﬁplehentatién of "field +trials and demonstration projects
built arqdnd'interactrdﬁ telepommunicatiqn systems. It is
intended, primarily,- for ingividuals who are about to assume
respon51b111ty ‘for the 1mplementat10n of such pro;ects. For =
thlS reason, it emphas1 s thqse practical issues and .
problems which a manager ;;Flikely to Encounter in getting a
"fiekd, trialff of” demonstra ion project up and going. | The
secondary audlence for- ‘the report includes pollcymakers and
researcherﬁﬁrwho are concerned w1th implementation \prOblems
because they may 1ntluenceVresearch findings; inform policy
decisions; and/or prevent good research‘and policy studies

trom ever taklng place.
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A

‘ ‘ . .
The purpooc .0t our., study was to :learm L;Om the

1mplementation of *past projects and to synthe51ze tindings 1n

~a way ‘which would be usetul to future projects. It wag not

our purpose to conduct a critical evaluation. (Occa51onally,

'1n  eur analysis, ¥ was- helpful. to dlstlngulsh Between

prdjects which were, and were not,isuccessfully implémented.
s ‘ i

In such cases our -criterion was whether the process of

' A . . .
implementation was considered a success .by the 1initiators of

the project 1n question.) . .
- Flndingﬁrare based on a review of approximately 4% U.S.
based 1nteractive .telecommunications prOJles; Most were

treld, trials " and demonstration projects, although a few
others were added for purﬁoses of ,COmparison.l Chapter Two

ot this report, tltled Glossary of Proypects, prov1des a list-

ot the pro;ects, tOgether w1th a few basic facts about each.

' The projects to wthh we dlrected our study fell into

three groups, generally referred r to as , telemediclne,

tcleconterencing, and two-way apbllcatione of cable tele-

vision. The.descrlptdrs are reasonabile 'i1n that they 1dent1fy
cid%tere which have a clear meqnlng'to most people who are
work1ing in the tield. They /are, however, unspitable for
'%lassrtlcatory purposes since they are of dlfferent logical
types. Many projects would be listed under more-than one
hcading$ xeleggglgipegrefers primarily te th& ;ctivlty whigh

gcnerates a need tor communication, 1.e., dellvery of health

cure, hxlstlng telemedicine prOJects emple %. variety of

interactive media to deliver health care and provide,

¢
.

training. o -

‘ »

d . . e

- —— . —— - \ t

lyor example, the "Dow Lhemlcal ERDA .First National
City Bank, and GSA telcconterenc1ng serv1ces and the Irvine
Two-way Cable “Project were -1ntendeg. only to meet needs
arlsing 1n a service context. T T .

A
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H
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. ) “gé;gcgnggggnciﬁg refers .to the use .to which the
téiecommunication system is put, i.e., discussion among threg
~ or more people at two or more locations: " Teleconferencing
may 1nvolve Jaigcatlonal, administrative, sales 'or other
act1v1t1es angrlt, too, may be conducted’ through a variety ot

interactive media.
- . ‘\‘\ N . . A
As it ‘suggests, the térm two-way.applicatiorns of cable

television refers to the means by which the communication 1is
transmitted. The applications may arise in the delivery ot
health care,-educational, legal, or other services.

Since the term 1mplgmentatlon ’is ‘used differently in

different fields, our own usage ‘may: require clarification.
we refer to the process.which starts with the outline design
of a telec0mmun1catlon field trlal or: demonstratqon project
.&ghch as is typically found in a proposal for funding) and
continues through the more detailed design, installation, and
modification of nhe technical system, ending when gati1lization
ot the system is sufficient to meet the project's objectivés
(or when ¢ the pgoject is abandoned). In this sensc,
implementation: is a broadly defined, multi-phased’ process
encompassing social, technical, and organizational aspects.
The 1mplementation period may ,vary from several weeks to a
few years. ) A ]
X We use the term system in several ways: referring to
the technical system; to the larger ""system which also
includes the people using the equipment to provide a service;
and to the organizational or community ystems of which
interdependent groups of users are the components. We use
. the tetm gervice in referring both to the communications’
service made possibly by the telecompunicat{on system‘anﬁ the
hlohe level service, e.g., health care, which generates the
need for communication The context will ma&p the particular

usage of 'zstem or serv1c¢ clear.

C
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written as a commentary upon\thls report.
It will probably be

‘

Specitic sourfes ot intormation’ tor our study were as

tollows: (1) research papers and’ cher reports 1ssu1ng from

the’prOJGCtS In oucr sampleh (2)'face~to-face meetlngs with
project managers and other. staff at more than 50% of the
prOJects mentioned in the. Glossary; (3)‘a questionnaire . to
all the projects (over 70% responded), {4) written and verbal
reactlons to a . working paper 1ssued halfway through the
qfogect (5) the research llterature in this and closely
related fields, and; (6) meetlmgs with consultants to o

project. The gathering of data was termlnated in the summer
ot 1978, Results of the study have already beenk‘videly

‘disseminated, particularly through ‘an earliér—-working

g -

-aper”- and a draft , of this final report pr.inted in

October 1979.
This report is presented 1n narrative form to make it

’

as readable as 'possible., Support1ng eu;dence, Eurther disd
cussion of some theoretlcal points, 01tat10ns from research
llterature, and comments by readers about the earlier worklng
paper are presented in a forthcomlng supplement which 1is

seful for us to provide some

‘readers with fuller descriptions Of a few projects, sp as” to

1llustrate the contexts witu%n which implementation issuess

arise. 'Chapters'Thrée, Four), and Five each provide one, such
- ‘ » . .

case’ study. These three studies are not intended to be -

. -~
; répresentative; there 1is ‘no way that such a small‘ number

could’ be. No s1gn1f1cance should be read into the fact that

admlntstratlve teleconferenc1ng is omitted; nor into the fact
that the two-way television application was abandoned, while

the two audio applications were successful.

. ' S v
e - — . / .
ZInteractive Telecommunication Systems: "A Working
Paper on Implementation Problems, Martin Elton and. John
Carey, The Alternate Med1a Center, February 1978. '

¢
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p ‘fhe:prOJects on which .our study dre?.are ligﬁed below
in alphabetiecal order by’ state or region. '

.

-

. ) Telemed1c1ne

i. Alaska ATS-6 Health Care Del1ivery Demonstrqﬁ}ppﬂ

Multi-site, interactive television via satellite tor the
'dellvery of health services and training. . Information
Contact: Martha Wilson, M.D., Alaska Area Native Health
Service, P.O. Box 7-741, Anchorage, Alaska 99510"
2. Veterans Admlnlstratron _ATS-6 Health Care _Experiment in

Appalachia. , Multi-site, 1nteract1ve television wvia
satel}ite for the delivery of health services, * grand

. Contact: Robert Shamaskin, Learning RebourCes Service,

D.C. 20420,
3. STARPAHC, Space Technology Applied to Rural Papaqe
) Advancedi Health Care, Tucson, Arizona. Multi-site
(including : mobile unit) interactive television wvia
mlcrowave for the dellvery of health care. Information

Contact: James W. Justice, #.D., Medical Director, U.S..\

'Publig..Health Serv1cé, Indian Health Service, Tucson,
. Arizona 85726. . .
4. Dade County Prisonlnﬂedicaf- Service, Dade County,

Florida. , Multi-site interactive television, "slowscan

. rounds, and computer-assisted instructien. Information .

Veterans Administration, 810 Vermont Avenue, Washlngton,‘

©

W
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— television and aydio links via microwave for the . b

., . delivery of health <care to a prison population.

.. * Intormation Contact: Jay H. Sanders,,K M.D., University
o~ ot Miami. School of Medicine, Coral’® Gables, Florida §
v . * f ' ¢ - ;
© 33128, ‘ - : - . .
. . . . |
‘5., Jacksonville . Telemedicine Network, Jacksonville, ;
ac : . : _ - |
. Florida. Multi-site interactive, television .via }

. " microwave for the delivery of health care. Information

, “* Contact: Samuel Rowley, M.D., Director, Duval County ’ '

. , . ‘
Health Department, Jacksonville, Floridd 32202.
. )

6. . Garfield-Bethany Brethren ' Hospitals, Chlilcago, Illinoas.
- — - «

-3,

- Multi-site Picturephone® interaction ' for medical
consultation, conferencing, and transmission of medical ° °
) recdrés. Information Contact: Dr. Vernon Showalter, \ -
N . Bethany Brethren ﬁospital, 3420 West Van Buren Street, ‘/
© Chicago, Illinois 60§24." °.' o . !
7. Cook  County  Hospital, . Department of Urology
. . . Picturephone® Network! Multi-site picture telephone o
}nteracﬁloh ﬁd} the improvement of health care and '
administrative 'infprmatloh exchange. . Information 2~

Conthact: Irving Bush, M.D., Department of UrélOgy,
Cook £6unty Hospital, 1825 West Harrison Street,
Chicago, Illinois 60612, ‘ -t

8. ‘glilnois Dégat}mgnt of ‘Mental Health Network, Chicago,

Iliinois. Multi-site bicture telephone interaction for
e psychigtric consultation and tre;tment and the ewchange -
_ ' ot medlqaL_infofmat{on. Information qutact: William
. Lewls, Coordinator, Adm‘nlstratlvsg;gérvices, Illinois
State Psychiatric Institute, 1601 W. Taylor Street,
Chicago, Illinois 60612, -\ '
9. Blue Hill-Deer Isle Interactive Television Project,

. Blue H1ll, Maine, Two-site interactive television via
microwave .tor the . delivery of health care and medical
_,/ ‘training. Intormation Contact: , Richard Britt, M.D.,

-
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14.

“ *
Massachusetés General Hospital' Telemedfcine  Prog

. . . ‘¥ <« . ®
Blue Hrll Memorial, Hospital, Bluo M1ll, Marine Bac14.

Interactlve lelGCOmmunlcatlon §zstvm Loy Lentral MaTme.

Multi-site 1nteract1V( television via m1crowavc Lur the

dellvery of health care and medical education.

Informatlon Contact: Robert Cowan, 'Medlcal Lare
Deyelopment, Inc., 295 water Street, Augusta,” Maine
.04:3300 . ' : ‘ ) ‘L -

Rural Health Associates, Interactivce Medical Microwavce

Television, Farmington, Maine. Multi-site 1nteractivi

teleyision “via microwave for the delivery bt health
L , . ' .
care, medical -education, and personal. support for

medical personnei in a dispersed rural pragtice.

-Int6€%atldn Contact: pavid C. Dlxon; M.D., Rural

Health Associates, Farmington, Mainge 04938,

activu
of health

Boston, Massachusetts. Multi-site
television via microwave for' the . deliver
cége and 'medical training.' Infor ion  Contact:
Kenneth T. Bird, M.D., Medical ‘Stat
Logan }nté national Airpofty.
02128. r '

Nursing Home Telemedi
chusgtts. ;:;i&gyyﬁﬁf_telephone interaction (voice’ and
tele&etry) the delivery of healtﬁ éare. Intormation

Contdct: Dr. Roger Mark, Department of Electrical

Tower Building,

oston, Massachusetts

ine Project, ° Boston, Massa-

Engineering, Massachusett's Institute” ot Téchn010qy,
Cambridge, Massachusetts 02139. -
Cambridge Telemedicine . Project, Cambridge, Massa-

chusetts. Multi-site interactive television set up tor

, S

purposes of comparlson with an ordinary telephono in
the dellvery of health care to nelghborhood climices.
intormation. Contact: Gordon T. Moore M.D., Cambridge
Telemed1c1ne Project, Lambrldge Hospital, 1493 Cambridqge
btreet, iambrldge MassacHusetts 01139




5.

Jakcvxcw Lllnlu Bl DlGéLLlOnal Cable Telchclon SX§Lum

Mlnnesota.,z

1nteract1ve televr51on

Waconla,

v1a cable tor

-

Multi-site,
tpe delivery of health .care ‘and medical ~

E - tralnlng Intormatlon Conbaet n Wegpner, M.D.,
’ B Lakeview Clinic .Qrpup, * 609  West. 'First, Waconia,
' 3 ‘Minnesota 55387. > ' o ‘ L ‘o
5 7§f ° 16. ~Neépraska my@}erager:_5§¢}91§prapion- Networks . “Omaha,
s ' NeeraSka. 'MulF;:51te .inreractlve _television via
' microwave .for the-delibery ot medical and psychpatric
- care, med1cal and non,medlcal educatlon,‘ané'for‘staff'
. ) coordlnatlon.’ Intormaton ‘Contact: - William F: Gust,

hief ot Staff for Educat’on, Omaha’

M D., Aaseg; ‘C
b _’/therans' .Aamlnlstratron Hosﬂ.kal, quekaf Nebraska
, - 68501, N - ’ . N
Ha%bshire4yermont ‘Medical IBteraetive‘

lﬁ\\\lnteract,' New
; : )
Television Netwo

- .
¥ consulthtion and

Interactivd’

con{erenc1n§b

televisggb‘

‘Multi-site
fot

éfeching, non-medical education,
Information.. Contact:

rk, Henower, New Hampéhlre.

via mlcrowave medical

and

Marshall Kruhpe,

»

. Diregtox, Interact,>. 'Dantmouth..\ Medical, School,
. Dedetment o;_ Lommunlty Medicine, Hanoctr, - New.
v ~

ls.

~

i

Hampshire 03755. [

-Mount

blnal*Wagper

York,

New JYork.

Bl D1rect10nal

‘Cabl

e Prolect, New

Two- site 1nteract‘ve telev451on@§v1a’

»

to an

/

cable . tor ;he

delaivery of pedlatrlc seryxces

1inner city nelghborhooa
M.D., .Director, Offlfe of’ Pfimary Health

'L.‘Marshall

Care Education, New Jersey Medlcal gchool

Street,

Case- Wesf’rn

Newark

Reserve

.N. J 07103

Informatlon Contact-

Telemedicine ®roject,

' Carter
100 Bergen

%Q&eveland,

‘Oh1io. |

cable: for-

Intdrmatlon Conéact:

Two-site

the

1nteract1ve telev151on via laser and

dellvery
J.S.

of

Gravehstein,

anesth651ologlcal care.
M. D..

School of Med1c1ne,

D1rector,

Case~

Department of' Anesthesiology,
. - ]
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$ehwestern Unlversi{;, 2040 Ade}bprt Road; Cleveland, Ohio

..
12 -

44106. _ ' : o
Ohio Vallex -Medical M1cr0w§ve\~ﬂele§ision -8ystem,
Columbus, Ohlo. oMultl site Lnteractlve television via
microwave: for the dellvery ot meqlcal and psychlafrlc
care, administrative communicatidn and.medlcal training
to Ohio's Appalachian' Region. }nformatlon Contact:
Ronald aA: “vBlack, D1rector,' Ohio-,JValley.theg1Cal
Microyave Teltesion System, 353 »Grosvenof Haltl,
Athehs, Ohio 45701.

.Telecohferencing

Eow Chemical Co.!_'_y;ggp_"mpqpfepggging, Midland,
Michigan ‘and Freeport, = Texas. Two-site vidco-

conferencing / between Dow headquarters and, one  Dow
‘fatlllty via full 4.5 MHz television lines. Intor-
mation Contact: ' Gordon Lee, Commerélq} Mérkvt;ng
Division, Dow Chem1Cdl Company, 2020 6ow' Center,
Midland, Michigan 48640.
£auc5tlohay/ Teléphone Nétwé&k Madison, hiscoﬁs;nh

. [} .
Multi-site (over 200 locatlons) audio-cenferencing tor

-~

ted telephone lines. - Some s1tes

can “send and electro-writer graphics. Intor-
..

matlon Lontact.' LDr.~ Larne |, Parker, University  of
W1sconsln Exten51on, 9?5 Observatory Drivé, Madison,
Wiscpnsin 53706. PR - - !
Eleetronic -~ Information Exchaﬁge ‘ Systemr__3}1§§).

Mulfl-project, computer conferenc1ng developed and

. admlnlstered by the New Jeréey Institute of Technology.

Information Contact: Dr. Murray Turotf, .New Jerscy
Institute of Technology, 367 High Street, Newark, New
Jersey 07102.

LRDA Visual Conferenc;ng Serv1ce. Two-s1ite video- .

conterencing via microwave between U.S. Departmcnt of

w .

+ ‘ -‘/
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~v.

' -

{ hergy hcadquarters 1n Washlnqﬁon, D.C.~and‘Germantown,
Maryiand. _.Jntormation Contact: Mr. Robert Lewis, ERDA

- visual. Conterending Service, U.S. Department’ of 'Energy,
1

Germantown, Maryland 20767. R . w

blrst National City Bank Video Conferencing. Two-s1te,
vzdeo—c0qtereng1ng‘ via mlcrowave b\tyeen bank branches —™~

1n New York 'Clty. Information Cofftact: Mr. Theodore v
aneskl, Audio Visual Service, First Nationél Ci}y’Bank,
339 Park Avenue (38th, Floor), New Ygfi N.Y. 10016. -~ ' .

Lcneral ___Services Administration Teleeonfggenc;gg. 7

’ Mbltl site audio- conierenC1ng, via teiephone lines at
huA regional locations throughout the U.S. Inﬂprmatlon \
contact: Mr7  W.E. Muithall, Jr., Chiet of Marketing
Branch (CPSM), General Services Administration, 18th & F
street N.w. (Room 1227), washingtom, D.C. 20405. { J

National ® Aeronautics and Space Administration

?e;epop}egSQC}pg. Y. Multi-site audio-conferencing Vlia

t¢ lephone lines at .regionel locations throughout the (’"\
u.s. Intormdtion <ontact: Mr. Samuel Fordyce, NASA
‘I« leconterencing Pro;ect,‘NASA Headquarters, washington,
L.C. 20546, oo , ‘.
New  York - Metropolitan Réglonal Council x{y§CTV). '

Multi-site 1nteractlve television via microwave for
eauéat}on and conterencing by government employees.
Intormation -{ontact: Ms. Mary Harrls,- President, New
York Metropol\tan Regional Couﬁc1l TV Network, 1 WOrld' );’
Trade Center (Room 2437), New York, New York 1Q048. '

Phoenix (riminal Justice Systcm PlcturephqneO Progect

Multi-s1ite 1nteractive telev151op v1a picture telephone
tor inmate consultations wr'th public defenders, remote
testimony'  and, admlﬁ;@tretive information exchange.
Intormataon Cdntactf Mr. ‘Robert Carlburg, Court
Admln;strator'é\—QIZtce, ig& hest JefLerson St}eet, '
Supcrlo; Court Buxldinqd Phoenix, Arlzona 85003

»
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10, Vf}g&giepﬁbgyﬁkmﬁééeting--Seryjeg. \ },Mulﬁi—elte, publxcl
o " video- confevenciaq W]commercial television bandwidth)
. prov1ded by the Bell System ftor, bu51nCSb mectlnqv ang
other appllc@txoné ds determined Qy the individual -
t ueer. IntormatlonQContact Mr.‘ﬂormaq weber, Manager,,
. 4 ,‘Teleconterenc1ng Servieces, ATs&T, Basking Ridgc, New
Jersey 07920. - ) ,
11, ‘Planet Multl 51tvl&omputer conferencing develOprd dnd‘

administered -as .H trial- servicc by the {nstltute tor

the Fdiureh Palo Alto, California. (Now a commercilal

serv1ce ottered- by v.another . company.) Information

= Npontacp Dr.‘ .Robert Johansen, Institute f{or the
Future, 2740 beﬂ@ H1ll .Road, Menlo Park, California
. 94025, , : :
i2. Union _Trust Company Audio  Conferencing. = Two-sitc
audio-conferencing -, via 5 KHz 51mplex 1l1ines *Latcr’
changed to 3 KHz duplex llnes) between bank brancheL 1n oL
Stamtord and‘ Haven, Connecticut, Information ' ;' )
.Contact: Mr. J;:;;b Tomey, Union Trust Company, 579 K

Bednett's Farm Road, Aldgﬂfleld, Connecticut 06877.

~ _ Two-Way' Applications of Cable Television .

1. }ry&ge ngmentaryﬁ—gzgg;ls Two-Way Television System.

" Milti-site intcractive television via cable tor
inter-school 'educational' and recreational actlvities.
Information . Contact: . Professor Mitsaru Kataoka, |
Dickson Video Arts Laboratory, Univenéity ot, Calitornia
at Los Angeles, los Angeles, California 20024.

* ''2. Pedria Cable Telev151qn Prol_gt Multi-site nter-

. activé- telev1s1on via cable for education of the handi-
. capped -in their homes. Information Contact: le
Television }hformatian ,Center, 2100 M Street ﬁ/b.,
Waehindton, p.C.‘20037$\" ) .

”
-
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kocktppd_ _gab}g ‘L;?oggp£\\\ Mult1—51£e interactive

television via cablf -for training firemen and teache;s._
kntormation’ Contacts: (rés: Elremen.trainlng) Dr. Thomas
Baléyln, Depaftment of Radio and Television, 6 322 Union
Bu1f§1ng,_ Micﬁlgan State University, Lansing, MlchlgaA'
48824-‘ (re: teacher tralnlng) br. F: derald Kleln,
School of Journallsm and- Mass Communlcatlon, Unlverslfy
oL Minnesota, Mlnneapolls, Mlnnesota 55455. -
P;gleggnw}gl:géggp, Amherst., Ney' York.'. Multi-site
1nteraét1ve teldvision (downstream 'v1deo -via cable;
upstreamvdata via télephone line) for education of the
handicapped '1n their homes. Information Contact: Dr.
James C. Marillo, Prbject Te¢l-Catch, 55 Elk Street (KRm.
215), Albany, New York 12234. ' .
}m;}ggg}kﬁlgmggllgg“Qgégggment Two-Way Cable Television.

»

Mult2-s1fe interagtive television via dedlcafgd cable

.nctwork tor pre-arralgnment hearings, tralhlqg of police

ottscexs, exchange of intormatloﬁ, and other pdl@cé work .
Intormatlon Contact: Mr. doseph Paglia, Administrative
Analy51s Division Supervisor, Pol1ice Headduarters,
tranklin Square, Philadelphla, Pennsylvania 19106.

Multl—élte interactive
,cclev1510¢ via cable tor the exchange of community
‘intormat-ion  and. dellvery of social service 1nformat10n to
snlog c¢ltizens. Intormation Contact: Ms.~Red Burns,
Alternate Media Cepter, ‘New York University, 144 Bleecker
Street, Néw York, New York 100[z.

. bpartanburg Interactlve/ Cable Telev151on'58xpér1%en€f

Multi-site - 1nteract1ve telev151on tor | home- baséd

_educationy tralnlng ot day- care workers _and dellvery of

hnclak' service infdrmation «‘to-. senior c1t12ens.
Intaormation Contact: . - « Dr. Wilggém Lucas,” National
Tesdvcommunlcatllons and Intormation Admlnlstrationf 1325 G

Streeoet N.h.,\washanton,'D.C. 20504.

)
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CHAPTER THREE L

' ° 2 4 . , * .
. " -

. ] : Thg Nursing Home Telemedicine Project

xn Bosyon, Massachusetts
v .

- fhe Nursxdg Home ,Telemeaicxne preject was based at
Boston City Hgspxtal Boston, Massachusett?. Tt involved the
4 modest use of narrowb;;E telec0mmun1cat10ns '(princ1pall;,,
ordinary telephones and simple medical tests, the résults of

which could 'be transmitted over telephone ‘lines) within a

. radiéaily reofganxzed system for the delivery of health care.

It. was ¢ sponsored prlnc1pally by the National Science

Foundation and was‘deSIgned ‘as a statxstléally rigorous tield

experlment. In research terms, it was decidedly successfiul:

+  statistically sxgn1£1cant results were obtalned to cbntirm ,
.hypotheses thé% the effectiveness ‘of the delxyery system
"wauld be 1mproved and that overall costs wouk@ ‘be reduced.
(Thus, -the negd tb. consider Ftradevoffs between these
variables was avoided. ) It has. been successful in another -

. sénse too, 1n that it successﬁully made the transition from \“ ..

——

1ts field trial status 92? has been a regular operational
system sinceé '1975 + While it has not yet been *imxtated
elsewhere, so far as wé know, it has almost certalnly been .
1nstrumental in the notxceitle recent Shlft in attention Erom
- broadband to narrowband telecpmmunxcatlons within the health

care arena. o ) C .

3. B! COncept : ' : - 4
The 1nnovatxon was directed toward the difficulty that |

many nursin h S é& erxence in obtaiming _adequdte medxtal
y 9 Qe P




N . ) L : ° e
supervision tor’ thelr patients. This.results 1n a widespread

Lsa,ur*hospttal outepatient departments and cmergency wards.
It necessitates héavy ut1llzat10n of expensive * ambulance
strvxces and causes d1scont1nu1ty of care.
1he trigl system comprlsed a- team of specially trained
nurse  practitioners, supervised by a hospital-based
ghys1c1an, using the regular telephone ogether with certain
aeviges whlch could be attached to the tzlephone network.
The concept was developed and the prOJect led by Dr.
Roger G. Mark, someone who was unusually well qualified for
«WOrK 1n telemedicine: )a pract1c1ng internist (now _at
Boston's Beth Israel Hospital) and a member of the facalty qf
plnerzlbal’englneerlng at MIT.

3.2 Pzé&1m1nary btudles.

thcere had already been two to three years of separately

tundea  preparatory work In 1971, the Massachusetts-

bgpartment of PUbllC Health had provided a $7,dOO'grant for
si1nitual#®planning. In‘l@72,'the Tri-State Regiohal Medical
rrogram had p<9v1ded $25,000 tor.tre training of an initial
group ot nurse practltloners. an tor a one- year pi1lot
Lrogram.\'lhe latder also recel d supplementary fundlng .of
S10,000 trom the ﬁed1Cal Poundatlon Nor was the tinancial
transition trom the prel1m1nary studies to. thHe field trial
entLLtly stra1ght£orward The apprpach to NSE was only made
atter dlttltultles arose concernlng ant1c1pated funding ftom

9

Hew. B .

v It 1s worth vmph&SlZlng that the preliminary planning
lasted longer than the tield ,trial. The ftunding noted above

amnunts to about 15% of the later grant -from NSPL(nbted by
Shimn  [1978] to .be -less than $300;000); and thﬁﬁl sub-
qtangially nnderstates the pre-trial costs’since’it omits the
t wo nurs1ng positions' which Boston Clty Ho§p1tal S Department

of Nursing . prov1ﬁcd for the pllot year.-

: , By the t1me the NSF-funded field trial started in 1973,

i
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«

.-. Jﬁhrag major prellmlnary activities may be noted:

AL é’\ Initral program planning, started in 1971. o

g Tranihg of an initial gYoup of ‘nur se pract1t10n~

] : _ers, started in 1371 N : .
. ‘3. A twélve-month pllOt study W1th two nurse practi-

" _tioners and two part-time phy51c1ans, stagtéd 1n
b «June 1972. ' T '

K
- -

The pllot project demenstrated the fea51%311ty ot the
onv1éaged system and reintorced impressions concerning 1its

y

rotentrial advantages. Shinn states: “The ;npovation was
clearLy specified, and it did, not chaﬁge during the
exoerlment. Enough prior work had been done 80 that 1tlwas
g erally believed that the organ¥zation and technolody werc

pretty well optimized, so there were o signifdacant pressuer
to improve or change either of them during the experimental

-
Py

period" (Shinn, 1978). L : { /-

~— A ]

?.3 Design ot the System3 - : .

v

The télemedicine system used in the trial may be

) - - ) ‘ I3 .
described in - terms of 1its actors,~ 1ts communications

sub-system, and its operatlng princigples. Changes which took ¢

‘place aﬁgsr the trial will be noted lateg. .,

The health carg team was led by sa -hospital based
medical 'diyectof, a - physician 'éggly trained in 1internal
medi!ipe. He had prlme clinical .responsibility for all
patlents under the care of the program. , Additional cove¢rage
at nlghts and weekends was,g;ov1ded by part-time ipternISts.

.The team also .included four nurse practitioners--
“individuals with exten51ve prlor experience in adult and
geriatric nursing who had taken specialized advanced training

-

» h -

and who also’ recelved several months of on—the job tralnln%\\

I

-

3This subsectlon) contains lengthy, almost verbatim
“extracts from the. Flnal Report to NSF (Mark et al., 1976).

‘1s ! .
'\ .

.
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. and, referral by the Director of Nur51ng;at the nursing home,

-

\ . v .
Y \ . A &

\ : : ' .o
'he patients wepe certain Tindividuais entering ot
returning 1nto the care of those nursing ‘homes designated as
the  "treatment gEoup.” There were - twQ' routes into the’

system: discharge from Boston City Hospital, the main'rou;e,

1t the patient was being admitted . from_ home or from some
institution other than BCH. Wheneuer the patient or the
patient™'s famlly requested cont1nu1ng medical care through
the tclemedicine team, following dlscu551on of -the program,
he or she was accepted 1nto the program.

Other than manual " records, there . were two major
¢ .chmchts 1n the team's (internal) communications subsyﬁtemﬁ
clinical conferences at’ the hospital on Wednesdays and the
ngular‘telephone. (Regarding the latter, 1t may be noted
that the nurse practltloners were well trained and known
personally to .the phy51c1ans, ’the patients also- were well
known; and the majorlty of decisions related to the follow- up
ol «c¢hronyc 'dlsease or the- management of common acute

-

111ntsg ) « In “addition, there wers telephone-coupled

tac51m11t tranSCelvers tor tpe trapsm1951on of EKGs, progress

not;s, doctor S orders, and prescriptions; a tone and volce S

paging system to assure avallability of a physician; portable
LKG machines; and txlephone- coupled transmltters for agaixsls
ot the fanctioni ng of pacemakers. A color Polar018 camera
was used occa51onally to obta1n a non-emergency subspecialty
consultatlon (1n dermatology, for example) - without
g;ansportlng the patlent Certain of these'components found
Mot to be cost- —effectivk were ellmlnated later.

’ The telemedicine team pr0v1ded 24- hour per-day’ seven—
day-per-week coverage w1th one physician on call at all times.
to respond to emergenc1es. Ba51c operatlﬂg pr1nc1ples were
ab tollows. After the patlent s transfer to the nur51ng
home, a complete medical evaluatloh was sgerformed by both “the

nkrse pracyitioner &nd, later, by the physician. A patient

L]
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record was established, amd a care plan and follow-up
visiting- schedule determlned. Duplicate records -were

malntained at+« the hospital base ss a reference for ‘team
- " ’ ] (

-

members.

- The nurse practitioner visited each patient  at
1ﬂtervals which ,depended upon the -individual patient's
cl1n1cal status and trea;ment plan. Thus% some patienfs were
seen up to several times per week, while Sthers-were seen at
monthly or longer‘ fhtgfvals. / {Maximum intervals between
visits are set by regulation--éne month for level. 2 and three
months for level 3.) Followfupi examinap%Pns generally
consisted of ,obtaining pertinent medical data by means of an
interval history, a physical examination, and laboratory
tests. Acute illnesses, accidents, and other eéeréencies
were evaluated initially by the nurse practitioners. Such
"unschedufed visits", comprised about one-third of all vrsits.
For many of the more common problems. (heart ﬁailurb,

diabetes, urinary tract infections, pneumonia, chronic lung

‘d1sease, stroke, etc.), protocols were developed to guide but

mot rqstrict the nurse prac;itionerSﬁ‘

Medical data were recorded by the nurse praggitioner in
the usual problem-oriented formag as progress notes. On the
basis of her Khowledge of the patient, and the current
medlcal observatlons, the nurse practltloner had ta make
certaln dec131ons as outlined pin Figure 3.1. ‘She hadé to
decide -in each case whether or not a physician consultation
was needed and if so, what 1ts urgency uas. If no physician
cdhsultation were needed, one carbpn copy of the progress
nd\e was returned to the hospltal offlce and entered into the

.

patiept's record. Before such noqes were filed they were

rewiewed Dby the'-requn§1ble physician. Certain "low
priority" ‘management problems , could be deferred for

\




) ' . »
discussion at weekly clanircal conterences 1n which the engare
. . o R
health care tcéam partlulpdted ; \
N

‘the nurse ielt Lhc problem was sutllcf§nt1y bLL]OU“.'

to warrant a phy51cuan s intervention, \X Uelaphone

consultation egsued. On  the basis of the

! Lransmlttey, the physic1an elther }nstituted an approprlate

) chlange bf{ orders v1a telephone or elected to evaluate the
s s patient dlrecaly in the rnursing home. When' the 1nformat10n,
transmitteq in the consultatlon 1pd1cated an emergency
§l€fdt10n, the physician then arranged for an immediate
. "+ admission to the hosyltal. .
It should be added that the nurse practitioners, also
" ‘undertook some education of nhr51ng home staff during theig
v} vlislits, |

"3.4 Research Design ‘ ,

o,

The project lent itself to a strong “experimental

design: | Ltiwas possible to sel®ct’ an appropriate control

n
! ,:‘..3

group and to obtain meaningful measures of effectiveness and
cost. The 95 nursing .homes served by BCH's .Contimnuing Care .
*Lnit were stratified on the basis of objective and subjective
Varqable§‘1nto 11 sub-groups. Within each stratum, nursilng.
homes were randomly‘allocated to treatment oé control status.-
It was then necessary to negotiate. the part1c1pat10n of the
nursing homes in the study; those assigned to the xtreatmeht
group” were more easily recruited because they stood to_ gain
medical care coverage. " In all, 13 homes were recruited for
the “treatment group" and 1l for the control group. Self-
selection may have caused a bias but none .was obvious in
terms of s1ze ana ownership variables. thje those homes
which pércelved a genuine. need to 1mprove their pedical_care
' could be expected to b€ more eéger to hbartidipate, the
resulting  Brlas would work to the disadvantage of \5hq

- .o

nformatlon .

P




. Nurse Practitioher performsAI .
|  indicated examinations on |

NS .. 1 S ' _patient | <.
- . 2 g l . .
| . - A .. ' { - .
| . ‘ |TIs patient stable or improved {Patient stays in NH. | -
) : lon current treatment program? {--YES-->|Trkatment essentiallyl
: ) . i . - . lunchanged. |
) ' > . N * ° T ' | ,—1-\ )
. i i . . NO ¢ - T ~
. 3 ' . . . . I ‘ . .
S . ’ .
- : . " . | 7 What 1s the urgency of I v . - ‘
' , ) . -] °  physician consultation? | '
g : ' S | .
| - (/ : _ T T
’ £ - 0 o Tt —_ T “T
| | Unnecessary .| | Low Prilority I Medium Priority | | Urgent I
BN ! Situation | | Discuss the case | {1 Obtain telephone | | Immedgate tele- |
| ; lcovered specifically|l 4with M. R. at weekly| | Consultation same | | consultation |
' _i_by standing orders | Iclinigal conferencel| | day I ’ |
| = * ) ’ k¢
| ' . %|Pt. stays in | (Pt.¥stays in NH|.|Pt. stays in NH,| |Pt. evaluated by! | P?T"Edmltted |
: NH - changes [ -|Nao major change| | treatment | | physician in NH| |to the hospitall
| | in treatment | , | in treatment | |  may change o ST B PO
g as per 1 TeE . ’
}stand1pg~ordersl -
s L. . . : | Pt. stays in NH.| | Pt. admitted |
: . L - | orders changed | I & Lo ‘the hospitall - )
ra e T T T |4 .

7 -

Figure 3.1, Décision matrix (from Mark et al., 1976).
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‘1nnovation, thus, 1t would not endanger the validity ol

positive tindings.

.

It .was also necessary to select patients within the two

groups., The selection "of the telemedibine patients was

described 1n the preceding sub-section. In addition, a few

4 N . -‘ N
_other patients with K particularly.- difficult management

problems were accepted at the redﬁest of the nursing home or
the yatlent's‘ family. ?atients in nursing homes ‘in the
control group weré accepted 1nto the patient control group if
they had -been discharged trom BCH, if they had received
tollow-up care at its clinics or emergency ward, or if~lt
up§cared likely they would make use of its facilities.

Measures were developed and data gathering systems were

sct up to cover both gquality of care and costs. Both outcome
measures (esg., hospitalization, change in functional dis-.

*ability level,'mortality) and process méasures (e.g., visit
interval distributrons) were used in rglation to guality of
care. In addition, subjective assessments of the traal
program were -obtained by an outslde group from a wide cross-
section of health professionals in the nursing homes, the
hospital, and the community. )

Finally, the study was designed to document operational
characteristics’ such as sga?flng reguirements and technology
utillzation. A computer simulation model was developed and
used to explore variations on the basic design. ’ -

~

3.5 Probiems During the Project

Problems experienced during the field triafaﬁapp few

and not particularly’ severe. In this connectior- Qgg”+may
. . R,
noke : T gy R
. . ¢ Vel
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The technology placed no serious demands on 1ts

users, wag .reliable, and posed neithekt 1nstallat1on
, - _ nox accamm dag.on probTems. )

~ e 2, There was a separately funded plannkng study which
.!ncluded a pilot project. ,

. The research design did not contl1ct with service
“ . delivery ob]ectlves.

.{The service dellvery cpmponent of the project team
comprised only’a few people. As an "grganization”
it was specially formed fof the project. .

o o 5. PBroper provision was 'made for the training of the;}
. ) nurse pract1t1oners_1n the1r new Jjobs. (Six -~ to

nine months on-the-jo training was required,
following spec1allzed advanged training. )
‘ Most of the prpblems which did:
emdnds Of the research design. &me %onserned the requ1rc—
m¥nt that the study and control populations bexldentlcal—-
knother

the

‘ar1se'related to

o

ofyen a difficulty in . real-world , experiments
rel@tively omﬁon,problem was incompleteness%gf data: the

, full requirements iere top much for the nursing.home gtati to

. ’ meet. A : . . - . . .
& The proyect also encountered a slower than anticipated
bu1ld-up of study pat1ents. Three reasons were advanced for
' this; env1ronmental" changes early in the
project and one from the threaé which the trial posed to
' A pol1cy dec1s1on by the city substan-
1ally reduced the occupancy' of‘ the hospital, hence the .
p number of patxents it q%;?:arged to nursing homes. %here was
-’ also a sharp reduct1on in the, use, of its out-patlent cganics
following ‘a change 1n Massachusetts Med1ca\q reimbursement
pdl1cy for ambulance transportéilon.‘ ™~
/ ' Finally, there were the reacf{o;s of the communlty

‘two.resulted from

outs1de actors.

physicians threatened with theé!bss of patients: they'Showed
-a .consxderable reluctance .to perm1t“transfer of - thelr
On - ~ . ' ' . A3
Y e |
- . ., '
Y ’ ‘
- X ‘ .
u\‘ A '21
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paticnts, even 1t this was suggested by nurs staff in the
homes, and they ‘may have been reluctant to use BostodTC1t}
Hospital for fear of subsequently losing control of <«heir

patients. ;ée short-fall, however, imperilled neither'the

statistical yalidity of. the ifial nor the ecopomic viability

,1t.§9ught to demonstrate.

3.6 -Operation of the Innovation

The telephone was entirely. satisfactory for.
communication between the nurse "~ practitioner and the
. physician. On the average, ‘nursks spent 2 1/2% of their time
1n such communlcatlon Aexcludlng Wednesdays when there were
‘regular coﬂkerences), they were ‘able to handle 90% of all
patient visits without intervention by the physician 1n
person or by telephone. - '

. The portable'EKG machines proved indispensible and the

.3

number was increased to allow one per nurse practitioner.

.'Usage of the rented facsimile equipment was low, however, and
1t was removed at the end of the trial. Use of the Polaroid
camera was also given up, - :

It was determined that the maximum caseload a nurse
'praetitroner could effectively assume was 125 patients.

There was, However, .some variability between nurses in this
respect and 1t took almost a %ear for this level of
prpdﬁetlvity to be attained. .

3.7 Transition to 3 Regular Operating Basis

r Results of the trial 'Qéﬁ% successful. Statistically

51gn1t1cant improvements in care with simul taneous reductlons

" 4n cost were demonstrated. ,(These”sav1ngs resulted prlmarlly
from decreased utlllzatlon‘of hospital in-patient services.) ot
It was demonstrated that the program would be. self-supporting
at a reasonable rate of relmgﬁrsement for .the services of the
nursc practltlonero and physician as&gstants. (Both, types of

;health professional are now employed in the program.) It is

-

the Federal Medicare Program which normally ,funds both
2 . * ,

LI . . r
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ph151crans services 1n nursing homes and in- patlent hospital

costs; savings of more than $600 per nursing home patlent-

year wduld have accrued to it. . As a matter of policy,

however; it would not reimburse services provided by nurse

.oractitioners or-physician assistants.

Fortunately, the Massachusetts Medicaid Program and the

Massachusetts 'Rate-Setting Commission agreed to fuhd the -

program for 1ts patients. (These represented a majorilty of -
the (telemedicine patients.) The reimbursement rate 1s $20
gik viéit and at this level the program is just about, able to
pay+1ts way. ‘ . . -

? There was significant turnover of staff at the end ot
the grgﬂt perpod and some physician assistants were recruited
to the team. Seemingly, they apgp as €ffective as the nurse
practitioners. Productivity, defined 1n terms of vlsltq per'
patient-month, was approxlmately tha same during the 1 1/4
years follow1ng the trial as during it. (The inference aboqp
relative productivity implicitly assumes a fonstant average
caseload.) . ; .o .

Difficulty was experienced, however, }n g grating the
program into the existing clinical structureg Boéton City
Hospltal _ The primary reason was unwillingness of hospital-
based physicians to assume the added responsibilities of
caring for nursing’ home patients. The biggest‘oojectlons
were the need for night and weekend ‘coverage aad the
requirement to make personal‘v151ts td the nursing homes. It
appedted .that the physicians who chose to work in hospltal
clinics or nelghborhood health centers were unwilling to go
outside, the walls or to work more, than 35 hours a week. ‘

Hence, the nursing home program fits much better into a
group practice settlng where night and holiday coverage ahd
"home calls" are accepted responsibilities. A varied
clinical experlence tor all team members 1is ‘rimportant--
ideally no more than about 50% of time should be spent on

v

S
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-work rclaw\g' to nursing homes. A continued clése .assoc1a'_

tion with a hospitdl is of course’ important.

At pr‘es’e‘hat, the program is imbedded in a ' somewhat.

a

expe:rlmental 'gro.up,brﬁacticejﬁhich relates to the Beth Is’rael
Hospital. ’Ihe préctic‘ focuses specifically on inner. city
patiengs, par't;iculayly the élderly, chronically 1ill, home-
boir&ahd those co‘nt‘ined to.nursing homes: The nursing home

~ L

program comprises about ohe-third to one-half the total work.

The projecﬁt continues to go well.
J e '
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o . - at the Unlver51ty ox W1scop§lg_§xten51qp
' '/ -~

The Educational Telephbne Network at the -University of

wisconsin-Extension, which started in 1965, uses dedicatcd
“ telephone ‘lines to ‘brlng interactive’ audio ihstruction YO
.telemediated courses at soffe 200 locations, throughout ‘thc
state of wlscon51p._ Since 1969, the Educational Telephono
Network (ETN)- has been supplemented by a 51ster network, the
‘Statewlde Exten31on Educatlon Network (SEEN)~wh1Ch utiliZes a
dedlcated telephone network to pro de interactive aud1io
1r&struc‘_:}on plus simple graphics (ewefever the *instructor

. engineeriég\and business courses. Together, they form the
largest and most sophisticated telephone-based educational
dedivery system im th& United States.
4.1 Eagjydﬂisto;y .

. TheY Educational ,Telephene Network grew out ot an

existing extension program at the University of Wisconsin,
It was preceded by several small scale uses of tele-

conferencing py the university extension program over a
period of three or four years. The'telephone network, as

operational system from the very beginning, and all of the
‘major figures in the implementation and continuing management

. e » *
"more than 33,000 students each year. Students take the

writes on <a pad is seen by the students), Jbrimarily for .

orlglnally set up, had 18, sites. = It was intended to be an

ot the system have been employed by the University of.

Vs
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wWisconsin=bxtension, The purposc ot the “telephone netwark

was to meet a very practical need for continuing education 1n

«areas ot the state which were not close to campuses,

‘Thére were-a number' oi probiems in the early operation
ot .the systemn, partlcularly 1n the tlrst yegr. In.-order ,to
maintaln good audlo quality, spec1al help trom the state
t<lephone déﬁﬁZhy had to be negotiated (transm1581on quality
1in  the ftirst year was poOOF). Also, state-of-the-art
telecountierencing equ1pnent in 1365-’was primitive. And
1nstructors who used>the‘system tended to adopt a lecture
tormat which was not suited, to Interactive audio teachlng
(llttle was known aboutfeffectlve-formatsifor such a system}.
Thelunlvers1ty respondeo to the transmissioh line problem by
1nv1t1ng a major figure from the state telephone company to
p¥rticipate on a un1vers1ty adv1sory ‘board amd by negotiating
tor a special adv1sory commlxtee w1th1n the state telephone
cOmpany to assist 1n malntalnlng' qood audlo_ "duality

throughout the ‘transmission network. ° .

.

Its response tq the second problem (poor state-of-the-

art ﬁqulpment), was to de51gn an audlo conferencing unit and

tnen ‘to seek out a manutacturer (the Darome Company) and

.geyvelop the unit .- jointly. | To help “mprove instryctors‘
'styles of presentation, 1t de:;}oped a serles of booklets and

Lrochures (later,.audlo and\\ deoftraining tapes) with very
prattlcal . stralghtforward tlps on how to use he system

-

ettectlvel¥<‘ These training materﬂals have evo{;ed over time

on\tho basis of 1ntormatlon provided by ETN staﬁf, syrveys of
students, and 1n-house research on format effectiveness.

An 1mportant aspect of the. early history of the
f.ducational Tclephone Network was' & management“style .of

bringing i1nto the system all of the groups and agencies which

_cosld- attelt their survivial. - .They  tormed an advisory

. t . .
commlttee with representatnives from each of the state's

. " 4
'

xteneion dlstrlcts[ relevant university departments, and
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. o
dser groups (e.qg., agriculture, pharmacy, caynty <xt:‘nsion
agents). This advisory committce, the Anderson Committoee,

helped set a _number of 1mportant policies (e.g., "~ they

recommend®d that a locdl program administdatof should bL¢

Yespohsible for 'each site. and that the dlstrlct director
would provlde overall superv151on tor operations within. that
aastrict). The Anderson Commlgtee also brought knowledge to

the 1mplementap10n team about situations and groups with whom
A3

they had to deal .and provided entrees to some of these

/ - ¥

rgrcups. 4 ) . L.

-

4.2 The Current System-

*

Thé Educgtional Telephone Network 1s a -dedicated,

.four-wire network which means', §impiy,-that audio quality 1s
better than thé regular ' telephone* nef@ori and that the
telephorfe lines are used exclugively by ETN, Its sister
network,  (SEEN), \with; graphics. capability, uses two
dedicated, four-wire ‘networks. Voice signals are'transmltteb
over one network while the second network simultaneouély
;rans%its the graphicé signals. é}[

\ l The central studio and control compl tor ETN/SELN are

.}

\located at the Madlg%n campus of the university. However, a -

‘pumbeq of programs orlglnate from other campuses and ETN/SEEN
§1tes, as well as from beyond Wisonsin'‘sborders. A trained
eng1ne§; handl€s’ technlcal aspects of the system at all
t;ﬁes,/,so 1nstructors are free to concentrate on their
" presentations. ' In addltlon, a range of facilities wltrxn the
Madison compléx (e.g., the U—Tape -It Studlo) are de51gned to

be easﬁ to use. Many faculty take . adwantage of these
facilities to tape jnterviews with visiting experts and do

other productiion work. . . ,
. Students participate yw a cobrse-by going to a room
(which  may be in_ a courthougse, school, .hospital or other
public bﬁiiding) at ‘'some 200 \Yocations thpoughout the state.

A wall outlet in the koom ‘“onnects it to the telephone




A tJical student travels 3-10 miles to reach the

Y

.
h . .
v, .\

» N '

© Letwork., No dialing 1s negessary--the network is alwdys
"on." S he localcprogram<adm1nlstrator plugs 1n a standard
tclccontcrcnc1ng unit (the. barome ”Convener") It con51sts

oL a loudspeaker ana tour desk microphones, which hdve long

\
CcC¥ds and .can be easily moved. . -
In a typical class, the 1nstcuctor séeaks to students

ana they respond or ask guestions by pressing a bar on the

mlcrof.hone ,and” talking. In some cases, ;he instructor plays,

a prerecorded tape tfirst, which is followed by live discus~ '

sion with the class. . Class 51ze _ranges from 3 or 4 1n a

spreclalized course to more than 1,000 in one 1nstance. A

typical class consists of approximately 75 students spread

out among 35 #ocations. Any numbper of the 200 locations
throughout the state can participate simultaneously 1in ETN.
/ : .

SEEN, the visual network, is avallable at 23 sites.

Most courses are'pot'for,credit (approx1imately 5% otfer

credit). Course offerings consist of updating job skills.fof

protes¢1onalé, _@eneral continuing education, and hobby

r&laxed courses’ such as photograpby A specific attempt 1s

mdde to avoid; courses which mlght encroach on offerings of

local campuses 1n W1§Fonsqn. This policy has helped ETN to
pulia good work;ﬁq relatlohs with state and praivate eampuses.
ETR

Classcoom. He or shg, 1s llkely to be 31- 45 years old and

\

will, over time, take additional courses through ETN.

' ETN has a faculty t ap§r0x1mately 1000 imstructors.
some share a joint appo1ntment between ‘he Extension branch
o1 the university and another d%partment, others are full—
time m(mbcra of a ccpartment who teach an extra course at EPN
(jo; whlch theylrcgelve an ’"overload“ paymén}), and Stlg“
others are ftrom. outside 'the university (they are paid an
hoar ly rate). The telephone network aispb makes "~ use of
gﬂgLart experts wbo’ speak to the. students and answen

guestions gover the telephoriec from Texas or New York or some

ce

28 o,
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‘other locat:on. An importgnt motivation® for teachePe to

participate is professf\fal‘advancément; they demonstrate an *

additlonal joo sk1ll through ETN.’ . o ;

In addition, a-.number of uses fdréfge system are not '

'course: related, e.g., -teleconterences fameng working pro-

fesslonals. *

4.3 Managlng ETN/SEEN . . .

L

The management team for ETN/SEEN cons1sts of 22 people.
Dr. Lorne Parker is director of the. network In addition to
‘ the pa’id staff, there are non salaried program administrators
at eagh s1te (often, these are em10yees of a-county agency qr
the institution ‘where the BTN room is located).
* Use of the system is very high: typrcally, 15 hours
‘per day.' There is a minimum of 60 days' lead time betWPC
‘ the conqeptlon of an idea kg%ga course and the tirst day ot

broken into seven stages:

-

class. .. Program planning
-content selection and ' development; network- scheduliné;~
operational  design; program  annolncement; promotion;
registration; and ~ production. Extensive promotion' 18

’ conducted through dir{ct‘ mail brochures and occasionalf>

—~
L4

fnewspaper ads or publlc service TV spots.

Revenue for the network comes prlmarlly from student

- fees (over §0% of operating revenues) and secondarlly, trom

;  Lkthe state (approximately 30% of- operat{ng revenues) A small

. amount of development fund1ng has come from federal sources.

- Student fees vary 1n relation to the ability of the student

group to pay (e.g., a course for lawyers will charge more

. than an amateur photography course). In addition, some uscr

groups (e.g., hospltals) pay an-annual ‘fee which covers a
seriesgg{kcourses foxr staff at tneir‘institution or agency.

Coyrses and faculty are evaluated regularly through

guestionnaires to students. Survey results are used by ETN
'management and ﬂnd1v1dual coursg instructors to determlne

s 2;' | ,

2 ) ' -
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plOQlaé strengths and weakncssesfémake decilsions about) future
Q‘ yrogr¢mm1ng, and build proflles ol ETN and SEEN students.

Training tapes and brochures empha51ze an informal
style . ot ﬁresentation, . short teachlng segments . (10-15
minutes), and encouraging 'duestlons and discussion from -
students,” not simply waiting for them. They also suggest at .
~lcast_ one faéefto—face meeting' between students. and the
instructor, where this is possible. ' ) ‘

_Equipment throughout ' the‘ ETN/SEEN network is
standardized. The Daromé Convener, mentioned earlier, is at
all Sites. It is a modular unit: additional microphopes
and/or sbégiers can be added 1£ they are needed. Dr. ’b rker
reports that 1t 1s a sturoy plece of equipment wh1ch holde up
well even 1t handleé roughly. Repalrs are centrallged. If a
unit tails, the lOCel program admrnlstrator calls Madison. A
new ‘unit 1s yimmediately shipped out (a stock 'is* maintained
tor this purpose})” and the'old upit 1s sent in for repairs.

he standardlzatlon of equ1pment helps not pnly in° arranglng'

a*repulr procedure bot also' in detectlng the cause of bad y,
audio' sigrials when they occur: -the engineer 1in Madison can ‘
more easlly determlne 1t the problem lies in‘a transﬁ1551on
line or the equ1pment at-a site.

4.4 Problems - . B i ¢ =

T Most of the current problems facing ETN/SEEN.are the
problems facing most large organizations. With 15 hours of
programﬁlng A day, going to éOO'Eites, management must work

/'tontlnually to attract good teachers, train them to use the
system etfectlvely, and ensure that course offerings are in "~
tune wlth what qtudents néed and want. - Also, with 1000

‘tatulty members and. more tha% 337000 students, the work load

43 enormous for the llmlted th/S;LN staff.

-In certain content areas such’ as agriculture, _the rate:
ot groeth 1n knowledge about new techniques 1s very high. . It
1s 1mportant that éTN's courses: rntegrate the most recent

. -
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.findings. The burden o provide the latest techniques is
greater for ETN- than most colleges, since its student body

-

consists of many working professionals who are taklng courses
spec1f1cally '‘to update their skills. . ' °
when SEEN; the visual part of the system,’ was

inaugurated in 1969, the state-of-the-art equlpment avallable ’

to transmit a graph1c line drawing over telephone lines was

Y poor. The response was to modlfy an existing piece of

equipment (the Electrowriter) to make it serve needs better.

- Still not satisfied, the system is designing a new ufiit with

. ., far -greater «capabilities (e.g., color and alphanumeric’

o displays). . ’ '

. 4.5 wWhere Are They Going? '

Recently, Dr. Parker and his group have begun to

provide additional’® telecommunication services} One 1is a
dial-access service of ‘prerecorded capsulized information.,
For example, in "Dla]. a Garden" 2 user calls a telephone
‘ _ number and hears a prerecorded message about a part1cufar
— gardening problem. The user discovers how. to access the
specific tape he or she wants (i.e., to learn about rosee VS,
- isparagus) from a directory. |
Another service is a ‘dial-in bridge in which the user
. (who cdn be located in any/ state and any room which has. an
ord1nary telephone) gains access to a cour se or
teleconference by calling a number. In this way, the user is
making the connection into -the eystem from his home or
office.
— 4 6 Repllcatlon
The Educational Telephone Network is one of. the ftew
applications of interactive telecommunications which have
~ - been replioated, in large par5; by others. Systems in North

v




Dakota, Illinois, Kansas, and Texas.have modéled themselves
. : 4 .
on ETN/SEEN. . '

4.7  Lessons to be Learned

There are several important lessons which can be.
learned from the "experiences - at ' the University of

h1gh

problems as systems which failed. Success, in this case at

wisconsin-Extension. 'F1rst, it is our impression that this
‘ﬂz_successful system exper1enced just as -many start-up
least, 1s due not to the absence of problems but to -.an
-ab1l1ty to deal with them. Second, the problems of managing
an 1nteractive telecommunication system may change with age,
but/they do not go away\‘ ETN/SEEN requires continhing good
management. as it taces the problems of large scale operation
and the 1implementation of new Bervices. A feature of its
current management structure informs about how -to handle
cont1nu1ng servites while 1mplement1ng new ones. That 1is, a
distinction is maintained between short term and long term
planningﬁ with staff assigned primarily to one area or he
other. The short term planning group deals with prtham
development, scheduling, etc. The long term planning group
1S released from certain day-to-day issues in order to plan
the introduction of new services, .
ETN/SEEN has dealt effectlvely with training large
numbers of users "throughaﬁhe use of booklets and tapes
supplemented by d1rect in-person advice.: (The reader who.
wishes to obtain good 'tra1n1ng (gaterlals for interactive
audlo systems should write for a Llist of ETN publications:

Instructional Communications Systems, University - of

-

4[-‘or further information . on these and other
systems, see Electronic Education:* Using Teleconferencing in
Post- secondary Organizations, Robert Johansen, “Maureen
McNulty and Barbara McNeal, Institute for the Future, R-42,
Menlo Park, Calif., 1978.
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W1scon51n then51on 975 Observatory Drlve, Madison, Wisconsin
53706. ) )

ETN has developed excellent  support ' services for
taculty members, e.qg., promotfon and tape duplication. At
the same time, {t requires individual faculty members, or
their departments, to handle the aisttibution Qt print or
slide mater1als to sites ‘where students are taking courses

(most of these materials are mailed to students, in® gdvance

ot cllass meetingéf' This task in itself might requirce a
statf as large as ETN's current:-staft.

\The standard1zat10n of edquipment among 51tes has Helped |
to create good technical gquality ~4nd a manageable repalr
service. _ . ‘ o ' . .

Perhaps most important te the success of  ETN/SLEN is
the quality and scope of the management team. All the bases
of operation (engineering, Pplanning, training, etc.) are
covered w1th1n the team, and meticulous attent1on is paid to
the day-to-day runn1ng of the system. It is also noteworthy
that, as a group, members exhibit a great deal of pride about
the1r system and enthu51asm for their work. Lorne Parker, 1n
particular, is a "product champion" for t@e system. These
motivating values rub off in the operation of the system.

Finally, it is clear that ETN/SEEN provides a range of
services to peoéle who want them and who could not easily

obtain them in other ways.
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gyoria Interactive Cable .Television Project

- B - i

The Beoria interacﬁ}ve Cablé ’Telévision. project was
dLSlgnbd Yo provide homebound 1nstrpctloh, te handicapped-:
students via two-way cable television (1.e., audio ahd videc-
in bott directions), It was conceived and implemented by the
Cable 'felevision Intormation Center in éollaboratgon with the
1llinois Division of Vocational Rehabilitation and General
klectric Cablevision of Peoria. The Rehabilitation éervices
Agency of the U.8. Department gtw Health, Edgcatidn, and
Weltare provided major funding for the pro;éct.

5. 1 Background

fﬂThé Peoria project was submitted, ‘originally, -as a
;{UPO&xl to the National Science Foundation. The Nationai
belenee Foundation had 1ssued a regquest Epr‘éroposals 1n‘ther
arca  of 1ntéfapt§ve cable televisior. The Peoria project
rvceived a plannkng grant from the NSF, along  with sevea
olhur projects, but 1t wés* not one ‘ot the three finally-
gsclected to be set up as a field trial. ’

' SubSCquently; the Cable Television Intorwation Center
suaiea. down the prdposed pgo;eét (the NSF field qprbjeéts
recelved tu%dinq 1N excess .ot pnq’mallion doIfars eachT to a
budget of apprdximateiy $150,00Q spready Bver threeauyears.
They sought and reccived tunding from the p.S{'Depéeremt of
Health, hducaLLQp and Wwelfare, Rehabilitation Sékv1cés

Ageney ., . .




ﬁlannlﬂg began 1n 1975. Technical désign, purchase,
and installation of equipment todk place in 1976. The system
of 1c1ally opened tor bus iness .in Janudry 1977, and thee p

projett was caﬁbelled a tew months later. . -

T 1he system was des1g¥ga to let_an 1nstructor locatep in

the studio "headend" of the cable company interagt with

. students‘who:j!re lo¢ated in their homes. The studéhts could

see ang heag the instructor on thelr teléevision sects. + The
.1nst;yctor could see“any one of the students (there were éb-‘
tonsole at the headend.. The student's video slgnal could be‘

dlsplayed tor” the 1a§truétor onlx, or, at the 1instructor' s

option, it gould be sent "downstream” for all of the students 8

° "to see.: The audio portlon ot the 1nteraction did- hot require’

any' sw1tehlpg. A student” could speak at any time and oe
_heard by everyone (i. e., by both the instructor and all thet'

1

other students in .their homes) ‘ . . .

5. 3 Technical "Design and Implementatlon ¢
_The Peorla cable system which .was in wplace at the
'S of the progect had “.the ' capacity tor two-way

trau&mg§gi:::lﬂowever, it had ‘not been used tor transmxsgion
“from a riber's home and modltlcatlons were reguired to

,acc0mpllsh th1s." A slgnlflcant amount, of work durlnq the

- pr,ogect involved makmg these mod1f1cat&ns. <
\ .
. . The equipment “in. each student's home included an,
' 1nex§éns1ve black-and- —white’ camera (cost:  .approximately |

$?00 .00), a m1crophone (cost. approximately $20. 00), and a .
terminal. The-te;mlnal was at “the heart of thc réturn signal |
and it was a source of enormous trouble. The three functions
‘of the- termlnal were. (1) "to transmlt the student s video
slgnal upstream to the headead studio when 1t was ‘switched
'on, (2) 'to actlvate "the video switching when 1t retelvnd a
- Ejggerlng Slgnal tyom the 1nstructor s control panel, and;

-y - i ,

o B - * . 7
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5. ow the bystemfhas Deslgned.to work . . -

-

. . 5
be 5-10, students per class) by pressLng a. button on* "the \\ .

[
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{3) ‘to t.' nsmit the stu:t-{:t's audm upstivam vontinuously.

h This cruégig piece of e&dipment was not Aavailable otf-
- &he -shelt when the project started. Bids were requestedofrom
. mahufacturers to build a custom piece of equlpment, based on
. the pro;ect team's specitications. - The larger cable equip-
.ment” manufacturers declined to bid, stat1ng that it would be

unprofltable go manufacture only ten terminals {the number

Py requested’ by the project team). Of the companies who did
’ submit bids, estimates varied a great deal. The project was

s requlred by state ‘law to accept the lowest bid. This bid

. (Just under $10,000. 00 for the ten termlnals plus ¢ome

agaltlonal equipment) was ‘'submitted by a small company »n:
! Orlahoma City. | a ’

- . The terminals never worked properly. 'Difficultles
. started before the terminals were shipped. The cable company
had not completea modifications in the system to allow a
. returs signal from students' homes.  Thus, the ‘terminals
could not be tegtei;}n a field situationawhen they arrived.
Instead, a ‘test in & laboratory situation was substituted.
Ak&hough the equipment did not work properly in the test, ‘it
was acgepted and paid- for.g The company was asked, however,
to take the terminals back to Oklahoma City and adjust them.
Distance between Peoria and Okiahoma City appears to Eave

2w

hampered caommunication between thec project team and <he
manutacturer. In addition, tﬁe manufacturer was +ither
unable or unwilling to make the terhinals work properly.‘ \
Months passed and the' projégt team finally demanded that the
terminals be shipped. t;€§93pr1a, no matter what ‘their
operability; At this p01nt; the project team attempted to
fix the terminals with the help of a local engineer. He .
. !%Pulé not make -them work properly, and the ifiplementation

* effort was further delayed. .
Next, the project team decided .to je?ry—rig' the

.

equlpment and get underwa in whatever manner was possible.
b Y§
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Remote sw1tch1ng ot student cameras was abandoned. Instead,
.the student or someone in~the room with the student was
required to turn the camera-modulator on manually wﬁenever_'
they wanted to- transmit a picture upstream. This worked
surprisingly well, though the quality of the picture was 4
adequate at best and llghnlng was a problem in some students’
homes. Use of the termxnal for audio transmission was
abandoned completely. Ind€ed, they did not use the cable for
S audio transmission, but incorporated the telephone company's
Homebound Student Service into their system. .That is, the
video portion of the interaction was sent over the cabIe\\)
‘while the audio was carried over phone lines. Kach student
had a push to- talk microphone and a speaker. The teacher had
a speaker tor each student participating in the class, and
one .microphone. The ‘speakers were grouped together with the
microphone an the teacher's desk, so the output from any one
K would be picked up on all the other lines., In this way,
oeveryone could hear everyone else. This hybrid arrafgement
" worked adequately. Moreover, it was -inexpensive. Tota‘ Lost
for the speakers and push-to-talk §tcrophones was $162.00 ter’
installation, plus $148.50 per month. This inciuded a
" microphone-speaker unit in -each student's home and nine
speakers plus one microphone on the teacher's desk.‘ With
this arrangement, they began classes in January,'l977. .
5.4 Admingstfation of the Project ,

At the same time that o I pro;ecé was c¢xperiencing
technical problems, there were administrative difficulties.
In the original proposal to the Illinois Division of
vocational Rehabilitation, it was stated that there would be
apfull-time, on-site manager. In subsequent negotiations;
the Cable Television Information Center !oved away from this
position. However,. the 1Illinois Division of Vocational
Rehabilitation continued® to expect and want a  tull-time,

on-site mpanager. 1In practice, there was no on-gite manager
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trom the ,Cable Television'lntormatlon Center available on a
tull-time basisf Instead, a local adm1n1strator supervised
the systcm on a day-to-day ba81s. .

In addition, leadership at the 1Illinois Dlv151on of
Vocational Rehabilitation changed during the course of the
project. " The new group may have been less enthusiastic about
the pro;ect in ~general. . Whatever their motivation, they
cited -poor‘ technical quallty, high ‘costs per student to
deliver 'services, and- 1nadequate management as their reasons
tor cancelling the project tthe months, after it began
operafing( " In add1t10n, the management-team was hampered in
the selection of students «t0 particifpate 1n the project by
very stringent ct1ter1§; whf%h ellmlnated many approprzate
candldates and 1ntreased the cost of selectlon. The cfiteria
Jere adbyproducﬁ'of the fundlng source (HEW) rather té@n the
aims of the, prajeqﬁ S R

Interestingly, the hamdicapped students (a total of
ei1ght . took part in the p:ogect)‘were very enthusiastic about
the service. They fdand the technlcaA problems tolerable and
the soc1allzat19n pr601ded through ghe two-way cable system'
extremely- va%u%plé' dltlon, one of the courses offered,
'DallY Living ﬁquQS, *rated highly. The other course,
*Insurdnce. Clalms Ad)ustglnt,“ was rated poorly. because it
used. a, one-way “ﬁecture fokmat and because it prepared‘
hstudents to do a Jgb “which was not ayallable to -them after
they txnxshed the c urge - v

The cablg coppany in Peoria made. some very reasonable

: suggestlons about T;W to make ’'the system work. These

involved the purchafe of existing oft-the-shelf equipment
which the corﬁpaf\y believed could do the 3job. However, the
Illinols Division ot Vocatlonal Rehabilitation had' \lost
contldence by this point and would, not fund the purchase f
addltldnal equxpment




5.5 Lessons to be L Learned
A tew lessons emerged from the Peoria pro;ect. In

relying on a smal} manufacturer who 1is far away to build

custom equipment, there can ‘be d;fflcultles in correcn1nq

problems which arise. Distance makes it'more difficult to
knock on ‘a manu‘acturer s door or otherwise 'put pressure on
him to make repairs. Small s;ze can mean that a manufacturer

. is less able to absorb a losd if he has bid too low on the

" 5ob. ' 4 ) _

) The Peoria prOJect was locked into .their posltlon by a
state law which requlréd the acceptance of the lowestsbld
Their experlence suggests that "low bid" should not be the-
only conslderation in selecting a manufacturer. Price should
‘be welghed aga1nst guality and relidbility.

It is difficult to generalize and argue that custom
eguipment should be avoided. There may be no other choice in

- " some situations. However; whén a custom piece of equipment .

plays such a crucial role as here, adeguate time and funds
must be allocated to pre-test and debug it. Heére, again, the:
Peprla project may have been loehed into a positlon of
inadequate fundlng. They spaled'down their original design

- . when they did ‘not rece1ve funding from the National Science

Foundation. In doing so, they lost the backup funding which

) "might have rescugd the progect from the equlpment problems
v they encountered. S -

The absence of a full-time, on-site manager fyom the

Cable Television Information Center may or may not have been

a significant element in the way they dealt’ with technical

problems. However, it clearly weakened .their political

~——_ relationship with the illinois- Division of Vocational
Rehabilitation (IDVR). This political- weakness, combined
'Q}th a change in leadership at IDVR during the project (a
factor outs1de the contro of the project team), meant that

-
-
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there would be little strength in the project team's etfort

© to win support trom IDVR 1in the last phase of the project,

Two positive lessons cmerged from the project. First,
the hybrid arrangement of telephone- l;ﬂggéfof audio trans-
mission and caBle tor;yldeo transmission worked surprisingly
well. ‘It suggests that ‘non-traditional mixtures of egsépment.
and tfansmission systems are worth exploring further.

Sécond, the enthusiasm of the’/handicappedu users for the

Peoria project provides additional

vidence that a gervice

which is wante

and needed by users will be accepted even’

d
when technical guality is less than ideal.
‘ .




" CHAPTER SIX ’

Research Context and Objectives

Field trials and demonstration projects must make sense
in two distinct cgntexts. The' research context generally

features a concept - or hypothesis which is - under
investigation. = There are, typically,, associatea~‘I1nkgges
with a funding agency and Aith a more “inclusive .program of

research. The service context includes the technical system,

user orgahization(s), project management team, and Jther .
elements in the operation Qf the telecommunication gystem. .

) The focus of our study was upon the practical problems
which arise 1in setting u field trials and demonstration

‘projects.  Hence, we. placed a strong emphasis upon the

A\

service context. Nevefthelesé, the research context has _many
impleme ation problems connected with it. There may also_be
conflict petween objectives_derived from the two contexts.
6.1 The Research Context

Figid trials -.are imstruments ' of reseigch while

. . 5
demonstratdon projects are generally not. o when a
field trial is proposed, it is pecessary to determine whether
it is the most appropriate instrument. It may be that some

less

4
4 SIn practice, the distinction 1is blurred . by some
government funding agencies which find it. administratively
more convenient to use one term even though it is’ the wrong

one s " -

i
i




! costly actwities should be undertaken tirst. A field trial
or, especlally,  a ‘demonstragion project may- fittlngly'
culminate a research program. It should hardly 1nitiate it
or be treated as a self-contained activity.
~.—~ 6.1.1 The ongoing research process. A fuaeld trial may
be one  step ' in . an ongoing‘. program ot research.
Alternatively, the project team may treat it as an.isolated
act1v1ty; The distinction,, loosely -speaking, is between
secling the trial ,as part of fa research process and seeing the

.research process as part of the trial. ’ L

‘A ‘classic example of the .former (a trial as part offa
resesarch process) 1s the telemedicine research of Conrath and
bunn (1977) 1n Lanada. They designed a four-stage program
observation, laboratory ex@erlments, field traial, followed by
the 1mplementation of a regular service. There are several
other examples 1n the projects within our sampfé. The
Institute for, the Future developeo PEXNET and FORUM, _1ts
predacessor, as research tools and usede them in a series of
trials, 1mproving the;\ s they went, in order to develop
thelr understanding of co putet- med;ated communication. From
ATsT's p01nt of view, thel Phoenix P1cturephone® trial may be
seen as one step in thelr bngoing "evaluation and development
ot switched v1sual services. For NASA, STARPAHC is a step 1in

'the process of f1nd1ng -ways of tr;hsferrlng space technology
Lnto other fields. And finally, the Union Trust teleconfer- !
encing system was originally conceived as a field trial
wlthin the New Rural Soclety project. . - o

There are also examples of projects which were treated
as selt-contained activities. It 1S necessary to ask how
well they relate to relevant theory (qnd, 1f intended as
field trials, what contribution they make to 1t). It seems
llkg}y to us that iéck of theory explains both the occurence
and the non-solution of problems which arose during the

implementation 6t some of these projects. Models of how the

-
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technology would be of practical value to users were less

"well developed and less fealisédc;' pdssible problems of

individual ‘and organizational adaption were unanticipated.
Naturally, lack of theory is more, likely to be a problem for
peams coming fresh into the ‘tield’ to conduct a project.

6.1.2 The appropriateness of f1eld trials. Questions

to which some f1eld trials have been addressed might more
approprzately have been addressed by other means, initially

at least. If an alternative approach would have yielded only

partial answers, one m*g_t still have been--abl® to enter a

later field trial with a more suitable technological design
and on theé basis of more. information regarding users'
reactions, costs, and so on. Further, more modest research

might weed out certain, concepts unsuitable for a field trial.

To take just one example: uncertainties concerning the

efficacy of a novel system for teaching over a ™distance could
b# investigated in a controL&ed experiment after 1nsta111ng
the system between two rooms on a back-to-back ba51s. This
would not, however,» be nearly as wuseful in determining
whether remotely loéa;ed .students would enroll in clasees
relying on yse-of the new system. It is necesSary to be
specific about the uncertainties one is seeking to rettuce and
to arraﬁge tth in a sensible order.
6.2 Objectives ' Ve
. = | &
set up with the

Some telecommunications s8ystems, are
single objective of providing a valuable service to their

users.  Such systems have been installed by, for examplef

NASA (its aud10~conferenb1ng system), the Philadelphia
pol%pe, Rural Mealth Associates, the University of Wisconsin-
Exten81on, and First National C1ty Bank.

Other systems are set up for demonstration and/or
reseafch.purposes.[ While they, teo, provide service to their
users, theYe are external clients as well-—i.e.;_those whose

work may be informed by the demonstration or the’ research

S

'
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findings. .All-the NSF funded Br&jeets are ot this kind; so
too are many of the telehedicine projects. . \

v In our earlier working paper, Elton and Carey (1978),
we set up a tour-way cla551f1cab10n sCheme based upon the
relative importance of a project's internal (user -related)
and external (generalization-related) objecglves. This
provoked some disagreement. Whilg readers generally accepted
1t as a helpful conceputal frame&ork, several felt strongly
that their “own project had been miSCIassifiedL We sometimes
disagreed. ' . .

- The subject 1S sensitive and indlcatesf at least from
our perspertlve, that stated pbgectives ip proposaﬁs and
reports were not always conslstent with' the objectives of
on-site managers and pr03ect dlcectors.

gy
6.2,1 Sources of confusion. Several factors confuse

any analysis of objecrlves. The relat{\e importance of an
individual's objectives can chapge with time. There are
multiple actors. Different actorz enter ‘ands leave the scene.
Somet1mes there are different - elements wilthin an overall
project }eamzigfach in /pursuié of a different primary

objective (for &xample, "1mglementers” and researchers).

6.2.2 Relationships between 6b3ect1ves> Two types of
conflict between objectives have been noticed. One occurs
when serv1ce-prov151on and reséarch (or demonstration)
objectives conflict. The most pbv1ous examplél 1s when, to
preserve the 1ﬁtegrity of a control group, a refearch design
1mposg;‘}QQ:;raints on the promotion of a new service or the
population to be served by it. /Ahother example 1s the burden
of datlu- gathe ing edures on the population served and its
stgirs; ere are suggestions of dangers which fre more
insidious, because harder'to detect: the design of services
or select1on of sites which lend themselves to a classical
Vexperlmental de51gn, even though they may be subst tlally

less favorable to the concept under study; and the diversion

- .. 9 .
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of attention to reﬁgarch procedures to the exsent that the
trial service attracts far too few users.

. The other type of conflict is between the onectives of
a project team and those of a funding agency. However, it is
our .impréssion that during a project these Qave caused
trouble 'only after it was clearly..faziing according to
anybody's standards. )

It is <clear that, wunless subjects are offered
artificial inducements to use a new servicé6, the service
provisiop objective must be taken seriously. This may place
a project team under considerable moral pressure to introduce
the service so that it wiil continye at thé‘expiration of a
research or demonstrations grant. However, this is unlikely

to be. withip the funding ageney'E _terms of reference.

Nevertheless, it may be able to use its influence helpfully

to ﬁhis end and we can see only good coming of -very early
discussion of the ;ubject between the project team and its
s§ponsor. ]

6.2.3 Some approaches. to conflicts arising from

research designs. When an experi ntaI\or quasi-expérimentél
design is used, it may lalsd be ne?5§sary that the treatment--
.i.e., the service--should be held constant. ~This may mean
rejecting or delaying improvements in the ‘servife. And this,
of course, can provokeyconflict. rié

Lucas ‘has suggested a way to solve this problem, which
is illustrated by his work 1in, Spartanburg (Lucas_ et al.,
1979). One of the applications investigated invo{ied
teaching via a two-way cable television system, This project
was divided into phases. At the end of each phase, measure

— L -

6Conrath and Dunn offered payments to subjects . in
their trial though they were rarely accepted (Conrath and
Dunn, 1977). 2
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were ted back to the teachers on the basis of which they were

v
tfree to--—and actually did--change their ways ot using the"

medium. This meant that any signiticant difference 1n

outcémeirln any phasg could be attributed to an’ identifiable

treatment. The interested reader is referred to Lucas and
\ -

Quick (1978). i
In th® above case a prOJect was d1v1ded into steps.

Structural changes Wwere permltted between, but not during,
steps. The ‘approach may be compared w1th a research program,
such as that déscriped’by Conrath et al. (1977), which Iis
divided igto discrete phases, of which a tield trial is one

Both approaches acknowledge, -in a practical way.but without
sacrificing research rigor, that at the outset uncertainty

may be too greatv'to allow one to choose and- stick to a’

particular treatment. >

Although we have come across no e€xamp -of 1ts

applxcatlon, there 1is another approach to qav01ding these
conflxs;s. (And it may also be an appropriate approach when
a rigorous research design 1is infeasible.) It woulderequire
redetinition of the research role so that its most impor tant
function would become the provision of assistance to those
setting up and managing the trial service (and to the others
to whom they report). Thgs{/research would serve the ends of
the ‘tr1al (as well as the' trial :serve the gnds of research).
"That this could mat%rlally reduce conflict is plausib&e
enough, but that 1t could also provide credlble evaluation of
Eﬁe tri1al* system may seem more far fetched. The 1latter

possibility 1s, however, well 1llustrated by the process of -

operations research as 1t was orlglnally developed about four
decades ago, rather than as it is generally conducted now
(see, for example, Waddington, 1970). \

The design of a recent Canadian program of educational

exper1men®s using the CTS satellite dad leave open this °

p0551b111ty, even though it did not rethre 1b. Evaluation

— '(\ - . N
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F 4
was conducted u€ing a two-tier approach. There was a local
research activity associated with each project but an overall
assessment was conducted by a distinct central research team .
that worked with- counterparts at the local level (see Daniel
et al., 1978). SR
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”~ CHAPTER SEVEN : ?

s\

Needs Assessment and Project Preliminary Planning

This chapter gon;iders the concept of nged; the process
ot conducting a needs assessment; and some Qg the QOmponents‘
which make up the.planning for 5 project.

7.1 Needs .
It haé often been observed that a particular sefvice

.failed because it did not meet a "redl need." (Generally,

this is to be understood ds a stronger statement: there was
no real ‘need it could have met.) Such statements may make
nice epitaphs, but it is not particularly easy to turn them-
into ptacticél and Gseful advice for the living. In part,
this- séems to result from confused ‘thinking about the éoncept
of need. S

Needs of the kind with which- we’ —arg concged are

‘relative, rather than absolute. Eﬁéy’ can be created by

providing people with something which subseguently they are
not prebared to do without. They can be created by removing ,
alternate means to desired ends. In this sense _it is

)

”percelved*ngeds"_or "wants" whfch matter; "regl need"’Hés no
useful meaning. - » P
The“te;m "need" can also be used to express a Iogical
necessity. (To'speak with someone in another city -without
leaving my home, I need to use the telephone.) There are
logical needs as well as perceived needs. It may be.thgt a
telecommunications service with gertain characteristics would
be* loyically necessary “to some new activity--maybe to
48 -+ = .
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d‘h‘lq~to leave the1r separate locations. ‘The new Lactivity, .-
however, may not- be, ror become, a percelzsd need. Clearl*.

one mest cons1der need at the level of the whole 1nnovatlon.

. '{' Notice ;hat need here is detérmined by the difference
e - beﬁﬁaen some notronoof hgy thlngs should be and a view of how
e they. are,’ l&e former standard may be established by pollcy,
V,} ;' by legai requlrements //Ey stat1st1cal comparlsdns betwéeRr _
P - ,communlties or%rganlzatlons, ‘or by ‘other means. Often i

will be decidedly . arbitrary. one may re

. ‘ gﬁlng on oPpQrtunltles seemlngly presented by .a néw use
Vs “he ology, rather than needs. : i

Lo . 7wl.] Emplrlcal Observatlons. ,Some empirical observa-
tlons are- provoked by the exper;ence of- the prejects in
The stre gth

Moreover,

ug

sample. Needs may range f fom strong‘to weak.

L BN §

of a need’ian nave a major meact on a prOJect, part1cul r Ly
when a telecommunxcatlons appllcatron must deal with a number
usert who experienced few

. of problems. In one 51tuatlon,

. 'fiechnlcal problems reported that tedhnlcal problems were a
\¥major deterrent to the1r us1ng the equipment. ‘However, users
# _in anothsr sltuation, one wnlcd.had many ' technical pl'oblegB
; . reported that techn1cad probﬂems weré not. a detemwrent to us

. ,lhese,seemlgglx contrad1ctory reports are explained by the
fact th

v 'and had no adequate alternative to teleconferencing.

the . second group was widely separgged physlcally
The
affectdd .thejr perception of the

live with technical\
) .

~strength of their nged
!
their

problems (Casey~-Stahmer, l973)

equipment' and willingness
: Neqd is, often treatéd as something which is staticr and

one dlmensl‘a“l
needs may be sur;ogates for others, e.g., the desire to

However, needs change over time and “some

make

u
money” or advance one's qareer or to protect‘the 1nterests of

¢ 'n, pr1vate group. It is useful to understand when ayseem1ng

communication need is a surroga e f)' somethmg‘ else. This

[t-4 %

»
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participatlon 1n a discussion™by ;\humber of people who are -
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knowledge may suggest an altcrnative aga*oach to a particular
problem. 0L 5 L
One should not assume that an ‘xobvious need" of an . e
organliétibn 1s something wanted by the members> of that
organization. 1t rsvcommoqu assumed thdt "Setter communi-
cation" is both a need and a want for an organization, Often,
this proves not' to be the case. A telecommunication -appli-
catiofp' may encourage ‘more meetings‘ than are necessary oOr
bri people 1nto an encounter under the wrong ciréumstances.
Eéen 1f there is an "objective" need for such communication, '
users may_ not want 1t. Put simply, "What's in it for‘me?"_
They may not want to do their Jobs better, or may simply
‘oppose any change in ‘their cu%rent pattern of work.
Similarly, a pl;ﬁner may assume.that people wil]l value ease .
of communi ion, saving .timer and saving money. This is not
always ’true. In some instances, a symbolic value of
"1mportance"°1é plaéed on a meeting yhere one or both partiesn
travel. This value can supefsgée any savings of time or
- .money. ¢ , AR .. ~
Commonly, telecommunlcatlon equipment ls installed to
mect one need, but 1s used to meet anothef Thus, in the
. Bethany/Garf1eld Picturephone® “trial, the P1cturephoné®.was
often used as a "hotline." It made 1t easier to get through. ,
ggwever, this usage had litftle to do with the intentions of
those éonductlng Ehe trial. Users rq"ﬁhe hospital were i -
employing « Picturephone®. to convey messages that would
ordlw?rxly be sent on a telephone (Noll anl Woods, 1979).
- Nor can one take perceived needs at face value.
Sometlmes, potentlal users, of a teleconferencing service have
expressed a need (desire) for full-motion vifeo. Yet with
experience, they have quickly come to be satrsfied with an
audio system. . ‘ '
The degree of need will varyiigom one possible field

site to another for a . particular application. Practical

-
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constraints may lead one toward sites Qhere the need is‘
relatively weaker. The resulting danger 'is obvious.

In sum, analysis ot assumptions abqut need is a deci-
dgdly'nepéssary,:buf demanding, actiwvity. when considering
néedl it is a useful mental disq&fline to complete ‘the

- -

phrase, "need 1n order to. . . ."

.

7.1.2 The substitution paradigm. Much current

thidking about telecommunications views it as meeting a need
to substitute for in-person communication which ordinarily

requires travel. There is a good reason to challenge this

thinking. Two objections in particular are reinforced by the’

experienc f g .projects we considered. First, tele-
communi atior} . has \Bften proved valuable in providing
communicatybn on occasions, or between people when- the

alternative would have been no* communication, rather than

travel to an 1inp-person meeting. Second, the thinking

neglects significant secondary adjustments. For example,
within the context of a pre-existing organization,‘the time
and money saved by direct substitution may be reinvested 1n
other activities, e.g., 1in some additiona} travel. Net
savings in tralfel expenditures may be illusory, even though
other benefits accrue.= W4

what telecommunication offers is a relaxation of
constraints. Thinking based only upon the substitution
paradigm is likely to miss the potential benefits of uses

other thanﬂsubst;tufion and to overestimate the degree of’

direct substitution - which will occur (unless other con-

straints afe to be imposed--e.g., administrative restrictions

- -

on travel). ]
Telecommunication systems may relax constraints even

when they are not used. Their availability may be sufficient

to achieve some desired. effects. For example, a tele-

communications service 1in \health care can al"w a local-
y

w

service provider to call upon someone ‘at a distance for

-
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advice. The tact that the locdl service provider R

.

communicate 1f she or. he wants tp do so may have desirable
etfects, even ‘it thls choice 1s hardly eveT made. (For
. R ”

example, the local person may feel more confidence in

.1

® underraklgg an activity whxch would otherwise be seen as too

&

risky.) The desire to achieve these effects can pfSEE:i the
_rationale for 1mplementing the telecommunication servi

-

7.2 Preliminary®Planning Studies

In this section we consider three types ®f studie€s

wblch may be undertaken as prellmlnarles to a field pro;ect

%

needs assessment, de51gn, and pilot studies. They are all

parts of an overall planning process whieh can lead to a
P tleld project. The extent to which' they precede or are
1nc1uded 1in the entlty "which 1s proposed for funding varies

conslderably.

7.2.1 Needs assessment. Needs assessments are under-

taken to determine the extents to which different services

will be useful to a,fparticular population of users. In

embarking upon them one has, at the outset, delimited & range
ot possible ways of meeting those needs--in this field, ways
that gnvol;e telecommunications. Possible solutions falling
outside the boundaries of .interest generally will not be
pursued. One 1s in the position of solutions (admittedly a
range of solutions) lookiny for problems. (Moreover, one 1S
probably under strond pressure to find something)  This

'~fundamental weakness of néeds assessment, coupled with our
(arller remarks aboﬁt needs, form €he-basLs for our reserva-

tions about such studies. .

) One ‘may preter .a process of d1agnosxs and problem-
solving that is more qﬁosely related to, and responsive to,
the client "systems served 1n a resulting project. It must,
however, be admjtted that heeds assessment"ls a necessary
evil, given the organizational structure from which project

‘funas flow.. Certainly, a needs assesshment is. substantlall}
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bettér than nothing 1n filtering out schemes that would not

be worth pursuing and in providing 1ntormat10n useful in the

plannlng of those which would.
Useful models for conducting a needs assessment are

available from the literature (Spartanburg; Phoenix -Crimimal

.Justice System7). The : process addresses a number o&f

guestions which may be answered' before 1t is decided to

‘provide a trial.or demonstration service 1n a particular set-

ting. Typically, answers should be provided ,to duestions

such as the following:

\ . . . .
1. In. what ways is the functioning of a particular

organization, set of organlzations, or community
below "standard"? (Whatever the standard may be. )
How, therefore, may new telecommunication services,
or other ne services relying upon telecom-
munication, byrng functioning up to standard? For
the purposes qf such exercises, this determines the

needs.
2. Ts a need recognized? By whom? , Do prospective
users want a service to meet the need? =

. 3. 1Is telecommunications a way, the best way,, the most
efficient way, to meet the need?

.4. Is the technology under consideration adequate to
provide the needed serv1ce° " Is it excessive
(overkill)? -

5. Are the anticipated costs of the system in line
with what could be recovered from interested
. ° parties followinge:a period of grant support?

‘6. What changes are necessary, over and above the
telecommunication service, to meet the need, €.9.,
reorgaq1zat10n of work schedules by users?

7 2.2 Outline deslgn. The overall design will have a

number of components which must fit well together:

1. Technologlcal design (thls involves select1on and
location of equipment, etc. ).
2. Design of the organizagion to support’ the tech-
nology ‘(this may have to deal with malntenance,
4 . ?esarvatlons, etc. ) .o

. - . » o~
In both projects, it may be noted, some results of

the subsequent trials were considerably at variance with
conclusions based on the respecklve needs asscssments.

v
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.
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3. Design or re-design ot the orgahlzation(s) which
will be using the techndlogy (sometimes). ’
4. Research design (sometlmes). :

As a project unfolds, changes 1n certaln components are
- likely’ to become necessary. ThlS nece551py may be sub-
_stafttially reduced by conductlng a'pilot projecf'beforehand .

. Nevertheless, some change may still be requlred This places

a ‘premium upon flexiblllty in the design. An - 1mportant way

- ot breserving flexibllitf'is to leave decisions open until
pilot studies have taken place. o !

- 7.2.3° Pllot,studlgg. Pilot studies allow one to Lry

out alternative configurations of’ equipment under actual
-operating cosrditions, tegt:operqt;ngkproquures,_and }dgntify
p0551b1e ‘problems , in advance. « They also Qrovide op-
portunltles for bu11d1ng progect teams. Ndt surprisingly,
pilot studies haVe proved valuablq across a wide range of
projects, even mwhen off-the-shelf equipment has been used. \
we have come across three‘typeé of abproach: (1) pilot
operatlon dt the 1ntended 51te(s) or a subset of them (e.g.

! Boston Nursing Home); {2y simulation of the intended tech-
nological system at other sites (e.gt, S?AHBPAHC); and (3)
trial in a specially developed laboratory enylfonment'(e.g.}
1R Mitre Corporation's Teleheélth Care Progrém).

7.3 Resources Planning .

One of the mair~.purposes of planning 1s %o ensure that

necessary resources will be available at the righi time. If
o p;bblemsesuch as those described in other chapters are not
anticipated, the resources to overcome them may not be avail-’
able. In order to reduce the ‘likelihood of qublems once the
project 1is underway, the- following guestions should be an-

swered at the planning stage:

7.3.1 Some _quegtions to be posed at the planning

stage .

1. Where will thcse with the "technical skills—for
v installing the system come from? If they come from
a distance, wWill they be available to make mod-
1fications? '

¢ - -
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Are costs for moditying the system during the
1mplementation phase in the b8dget? Most projects
report that there were moderate to significant
changes during this pericd. = .

3. ' Are, equipment repairs anticipated in the budget?
what ki1nds of repajir service are available?

4. Have ;éll side activities been anticipated? (For
example, a microwave system may reguire an
environmental *impact study.) .

5. Are political and ‘organizational problems anti-
cipated and planned for? Solving these problems is
often a more 'time consuming Job than expected.
Many projects have reported that .these issues were

\ a major stumb}ing block. | , g :

6. what mechanisms will be used to monitor on-site
1mplementation activity? Will communication
between project management and lower level staff be
acdecxate? . This 4 communication. is especially
critical 'when management is located at a distance.

7. wWhat- is the quality of the 1implementation staff?
Are they sufficiently skilled to deal with both
anticipated and unanticipated technical and
administrative problems? w1ll the staff, and
consultants, be there when needed?

7.)3.2 Time and money. Obviously, 1t 1s necessary that

there be enough time and_money for completion of the project.
Most of the” teleconferencing projects, for which we have the
information, reckoned that they had enough time and money for
1mpiementation. However, 1nves£igators on more than half jfMle
telemedicine and two-way cable progects‘felt that they dad
not have sufficient time. Shortage of time, whether caused
by 1nitial miséalculatién or constraints 1m§6§ed by funding’
sources, has turned out to be a substantial prbblem in a
numBer of projects., Sometimes it has set off a chain reac-
tion, as when squeezing out a pilot étage.

It is not surprising that it is the types of projects
explicitly 1involving organizational innovation that have
experienced these problems. It is not as easy to interpret
the fact that almost all these projects felt that even though
short of ®ime they were adequately funded; generally a -longer
duration requires more money. Our interpretation is thaf 1t

»
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was the rate of expenditure, once initial i1nvestment had been

made, that was considered adeguate. v

-

7.3.3 The proposal as a planning document. To plan

well one must, among other .things, identify what may go
wrong, then take steps to reduce the probabilities and

consequences of these occurences. Plans included in

pr%posals must be taken with a~grain of salt. Proposals are .

written to* “"sell" pro;ects. The prevailing view on both
s1des of the tunding fence 1s that known problem; often have
to be suppressed. . s

This means that predictable stumbllng blocks. cannot be

dealt with 1n the budget or in the allocation of time anﬂ

personnel -unless money and time-are disgulsed-1n the propASal
under another heading. Especially for externally funded

pereots, - the., gamesmanship of proposal writing makes a

\negat ve contrlbutlon to dealing with _the real problems
‘Impleme

nters wlll face in the field. However, the problem
should not be overstated. Experienced program managers (in
tunding agenciles} and praincipal inbestlgators, it has been
observed to us,. know the rules of the game. The former
tolerate or requrre some provision for the "unexpected." The
latter wi1ll develop real operatlonél plaﬁs, evenllf they are
selective about when and with whom they will share phem.

7.3.4 The langyage of the plan. Plans typically have

to be bhared with managers, users, and various agencies. We
have recelved a number of adverse comments on the impersonal,
technical, and abstruse -jargon 1n which the ¢ respondlng
documents are written. Presumably, these. are often the same
documents as are presented to funding agencies in proposals.

There 15 a desire by funding agencies, as well as persohnel

in the ftleld, for more ¢larity about how projects are

intended to proceed.

Notice that a plannlpg document can set, values for

-gveryone 1nvolved and that the words used may be seen as

. ’
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retlecting the values underlying a project, including the
value placed upom communication. -

1:3.5' g@gﬁp}gg§§. In. discussing planning, one project
leader (Philadelphia Pplice) emphasized the value of network
analysis (of the PERT Qariety). Other techniques of planning

and control have been found useful in more complex projects

(e.g., STARPAHC). In one project (Phoenix) a technigue tor ’

site selection was specially detv€loped (Stockbridge, 1978).
Nonetheless, most projects seemed to manage well enough
without special technigues. .

7.4 Participation in the Rlanning Process.

lanning is not just a matter of producing plans. It
'15 a process Wwhich provides opportunities for uncovering
pfagfgms:ana opportunities, for learning, and for generating
commitment. and mutual trust. Hence, the émphasis which mang
organization theorists place on participatory planning.

There 1s no dist}nct dichotomy beiween participatory
and non-participatory planning. The extent to which
interested parties were involved in’ the planning of the

projects in our sample ranged from very low to very high.

Nor does hlgh‘ involvement 'necessarily imply - genuine
participation; it may mean being manipulated ot subjected -to
endless questionnaires. 7

Oﬁr intormation provides né direct evidence to support
"the proposition that participatory planning "makes the
eventual success of a project more likely. There are Some
exahples of' decidedly non-participatory planning being
followed by success and of ~highly -participatory planning
being followed by failure.

Two observations on the subject can be offered. First,
many Pf;the Ehings that subseguently goO wrong are of kinds
which participatory planning should help make less likely:
for example, unexpectea user-related problems and lack of

trust. This may be jeen as indirect evidence in support of

F - @‘) 7
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- their atfairs, thenlgmrticipatory planning 1s |[probably bo

®
. .
partxcxpafary rlanning.® But notice that such planning is not
a technrque, thoughk 1t can be enhanced by technigue; 1t
retlects a set ot values and assumptions which must be.
< : . -
maintained throughout a project. -

second, when the 1lnnovation in gquestion 1s ited to

the introduction of a new telecommunjctions service, which'is
unlikely to have major 1mp11catloﬂs for the way users conduct
less valuable and less “feasible. Audio-conferepcing services
provide an obvious example..

We see no reason to doubt that 1nvolvement of users 1S
worthwhile. 'Howeve:, 1t 1s also i1mportant not to Overstate
tne cas&. Usgrs and managers may not always be able to make
the necessary time avallable. Also, users do not always ‘know
what 1s best 1n a-;ituatlon, €.9., whic¢h equipment -'1s most

&

approprla;el s
The pitfalls of too much or too little user 1nvolvement

cah peLst;ted'51mply: a project -which Hgnores a user group

1n the process .of {mplementation risks failurfe; one which .

follows blindly all of the suggestions and wishes of a user

group,alsp risks failure.

7.5 COperational Plan X

In addition to the preliminary planning . studies
outlined 1n  this chapter, there 1s need for:- a much more
spec1t1c. operational -plan containing such elgmgnts- as
installation of eguipment, éz;nagement of the pi?JeCt} and
training of users. We turn to tnese topic# 1n the next two

chapters. - . )
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CHAPTER EIGHT,

, . 3
This chapter deals 'with: deciding where to put equlp~

ment; the importange .of a comfortable éetting; choosing
equ1pment, the reliabality of existing hardware; installation

.and repair services; the special problems of 1nsta111ng good)"
audio; and some unant1c1pated problems which seem to delay

‘most prOJec;s. ’ : : a

v

8.1 Location of qulghént'

The -physical . proximity of the telecommunication
equipment to where a user lives or works is very‘iﬁpor;ant.
Some ﬁbtentia; users consider two floors- up in the same
bu1ldlng where they work as "too far" to go for a
teleconference. This is one reason why public studie
conferené??m\systems, where users must travel a few blocks or
a few mile; to use a teleconferencing room, have not proved

as successful as in-house systems. The assumption that a
user would be"ufiling to travel a short distance in order to
,save traveling a great distance may seem rational but it has
not proven correct in many instances. Potential users,
especially in a business context, tend to think of a

telecommunication system in-the way ‘they thlnk of an ordinary

telepbone or a Xerox machine:’ it should be closé by, in
their immediate work space. Less sophisticated and expensive
equipment }bcated in a user's immediate - vicinity may  be
better used than more expensive equipment which is less

conveniéntiy located. This ‘issue 1s highlighted in the case




¥
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ot the uscr who saiwd that 11, he had to travel acros:s  town
with all ghe Gf;itlg and related p;oblems, in order to usc a
teleconterence room, he 'nfight _as well go on to Chicago .
, (Hough, 1977). L ST '

_ Another 1ssue which bears on the location of equipment
1s territotiality. .Whose ?tuff" s the equipment Jlocated on?
Employces of a government agency or a corporation whgch®
strongly values internal control <~ over équipment\ and
communiction may be unwilling to go to any space which is not
"theirs." Even within a building, territoriality can be aﬁ
1ssue. Equipment located outside the boundary of an office

; or deparément may not be used. At NASA, it was found
necessary to locate audio coqferencing rooms within the space )
ot _each Pro;ect, évén where projects shared the same '
building. For example, people @brking on the Spacg Shuttle
Project required their own room, as did the Apolff PEOJECt
employees (Fordyce, 1977). ) '

There,  1s some evidence that the number of
t(ansporfatlop modes a persdn must use 1n order to reach the,

,eqﬁlpment (and, the ggg?elved difficulty of gett}ﬁg there) can’
create a babrier (Moss, 1978). In the latter 1nstance, it:;s
sugges;ed.that user attitudes are affected not simply by the' _
phy51cai'dlstanqe\petween equipment and a user, or by whose
"turt" 1t .1s ‘on, but also by how many transportation barriers
(e¢.g., ride an ‘elevator, go out of a building, take a bus,
eto.) stand between a user and equipment. Presumably, a
tglecommunicatlon‘rgom might be‘réLatlvely close to a user,
but 1f he or she has to.take two elevators, climb a stalrway;
and pass 1nto a+ separate wing of “the building, it may

]

discourage use. It can be helpful to consider the normal
-~

v
tratfic patterns of users. where does a user normally go
during the course of a day? Equipment can be located at
intersection points where many users pass during a normal
. v

day. This strategy has particular importance when equipment’
' ’

- -
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. cannot be located physically close to uders because they live
or work in different places. ‘.. '

It. is useful to determine the social detiﬁﬁtloh of the
room where telecommunication eéuipment will be_ located and
whether the definition is compatible with the usage intended.

For example,’ are nurses being asked to use an old storage

room for teleconferences? This may be less of a problem if

the room will be altered slgnlficantly for the telecommunica-
tion appllcation. Also, some groups, Qe.g., students) are
more malleable than" others (e.g.., \; corporate bdard of
d:irectors). " For example, Champness (1972) cites a person who
used teleconference ‘§u1pment while it was in h1s office,
saying that he wused it in "an executive capac1ty, but
stopped using it when it was moved to an office right -next

door, a room defined :as a "conferencejroom."  Similarly, the

sharing of a space (e.g., - when ne room is used for
telecommunication ‘and xeroxing) has been problematic in some
instances. :Dedicated.space is cleakly better. Where 1t 1s
not feaETSTe to obtain dedicated

the schedules f different types of users be compatible:

ace, it 1is importaﬂt that

Problems may a(so arise from broximity to undesirable spaces.

For example, ofitside noise has created difficulties in

applications which 1nvolved an audlo component. . .
Selection of locat1ons for equlpment is often a matter

of accepting what 1is avallable. Ige is unlikely that good

space. is ready and waiting to be used’ in moé& existing office

buildings, hospltals, schools, ang'so on. For this reason,
1n part1cular, the location of- equ1pment has been a frequent
source of difficulty among appllcatlpns to date.

8.2 Conftort ) .
Seemingly- minor aspects of a telecommunication situ-

ation can have a major 1mpact on users' attitudes towards a

system. Physsical elements such as uncomfortable chalﬂs,"a

light that- glares in one‘}reyes, or noise from an ad301n1ng

.
.
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room, can attect perceptions about the system as a whple. ’In

addition, the psychological “reperc6551ons" ot preeeddres for,

getting to speak,‘user tra1n1ng methods, and other behavlor*

relatea featpres of g te}ecommunlcatlon 51tuat10n are
: ' ”

criticalily important.
B.2.1 ~Physical comfort. Issues related to physical

comtort are relatively easy to identify. If the lights are

uncomtortable fer. the implementation team, chances are they:

“gll "be uncomfortable for ‘users; Jakewise, seating
arrangements, out51de noise, cramped ’ space, .etc. OtheY
problems which may not  be immediately obvious ca,’,be

uncovered by bringing some pdbtential users 1nto the space in

guestion and asking them if 1t 1s comfortable. .

~

The difficulties which have arisen were generally not

due to a lack of concern about physical comfort, but to the
<+

-1na.b111ty of the project- team to do anyth1ng about them,
€.g., color cameras requ1red strong lights, or*a ¢ramped room
was the only one available. Wwhere- the project team had some
flex1bf11ty 1n ,arranging the room ‘or situarlon, physical

comtort has not beeh a signifigant problenm.

»

8.2.2 Psychological comfort. At times, users have

reg?rted rhat they feel eomeone 1s "looklng 1n" on thelr
behavipr while they are engaged in !Elecommunlcatlon
“activity. .Curiously, this.has been reported more commfonly 1n
relation to audio/video systems than audio-only or computer
cbnferencrng. The yYyeneral phenomenon 1s often called the
"Big Brbther"Syndrome." ?euz éﬁojects report that 'ﬁ‘ls a

serious orcrippling problem. Where 1t does exist, us&rs may °

be relieved 1t they understand  how- the system works. 1In/ some
‘1nstances, ~project managers have' installed & .separate,
private phone line 1n the roon, or nearby, to permit. prlvate
communlcatlon. (Phi1ladelphia Police Department). In Stlll
otner projects, ‘a ﬁqrambied signal 1s transmitted to ensure
privacy (Veterans Administration“ATS 6 Experiment), or a
e , ’ -
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‘sign is dgolayed telling user. not to say anything which 1s
o b N .

-

Nenhder a security classification (U.S. Department of Energy).

Ahother ?ﬁﬁsg\og_psycho}ogical‘discomiort is potential
e barrassment.‘ Certain pro;ects, have rep%rted‘ th some
users fear making a fool of themselves by being unable to
operate the talecommunication equlpment correctly A gréat
nUmber express a’ geneggi concern with how they are "coming

across." A related poncern may arise ,in: certeain situations
when® a ,person merely suggests the use . of the. ™
2

-« . : ' v .
telecommunication syStem,. e.g.,  when person A prev1ously‘

vis:ited person B, and subséquently fears that the guggestlons
of a te&econference in lieu of a face-to- facé” visit. mlght
imp y ~less interest in °B or 1le€ss  value in the meetlng
Problems -related to potential embarrassméht are reported
commonly, but“not as serious or crippling handicaps.
The "social definition"-of a space where equipment is
lopated r discussed above in section g l, also affects

psychologlcal comfort. A pro;ect manager should agk whether

the “telecommunlcatlon space is an open public area, a

- -
confﬂrence room or a pr)vate room, whether it is a place for

/
;formal or infgrmal 1nteractlon, and whether the social

deflnltlon of the. space supports the content and style of
commdhlcetlon which users want. At the Pepartment of Energy,
many users eat, the&r’_lunch while teleconferencing. The

§0c1al deflnitlon of the space permits fhls, w1th po iltlve'
‘results. ) . .
In addition, the ways 1n wh1ch chalrmen and cha1rwomen,.

*

/
instructors and operators treat users and the protocols or

procedures - for gettlng to speak, chairing a session, " and

organizing the 1nformat10n components, such as slides or

“pr}nt materials, cann have a marked effect on general

psychological comfort. ) . . ' '

8.3 Choosing Equipment - R . , . *,
In. reviewing the broad sweep of interactive telecom—




munlcatlon’ applications in the U.S., there as little con-

sistency in the choice of equipment or the design of rooms.

(For a valuablé, thouéh dated, survey of teleconferencing

.

system designs, see (Hough, 1977)._  For ;elemedicih;, .see
(Bennett et al.,. 1978)
The followlng p01nts are&qpportant to note 1n ch0051ng

equipment. ' .

1
Ao

The, matching of equipment characteristics to user
needs and situational constraints - requires
considerable dttention. Among the problems which
‘have occurred are: a remot ntrol zoom lens was
too slow for a crisis sitlfation 1n a hospital
setting; equipment was not sufficiently protected
against dust; the wrong microphones were selected
for a srtuation where there was much .background
noise; the video monitors wete too small and placed
too far away for a user group which consisted of
many peaple with poor eyesight. Knowledge about the
user group and the 51tuat10n where equipment will
be placed must intorm the criteria for select,ing
equipment.

- Wwhlle it 1is wvaluable (and often required by
Jovernment agenclies) to obtain more than.one bad
on eyuipment, it 1s foolhardy to choose equipment
on the exclusive basis of the low bid. Low bid 1s
one important criterion for selection, but only one
of the criteria which ,should be enployed.

Often, equipment must be modified or adapted for a
fParticular situation (e.g., use of a nonstandard
lens for a camera or enlargement of a keyboard for
computer conferencing by, han®icapped people). it
1S 1mportant to 1dentify what adaptation will be
requrred and 'to choose a manufacturer and install-
er who are abl® to make these adaptations.

It 1s befter to purchase off the- shelf equ1pmert
(whlch 1s cheaper, more readily. available, and
tested 1n use) provided 1t meets the needs of the
appllcatlon. There arg, 1mportant exceptlions, €.g.,
projects which rejected oft-the-shelf eq ent and

designed their own, with ‘positive (the
Educational Telephone Network at thg- ty of
. wisconsin -Extension, and’ the Philadelphta blice

. Department). Note, however, that these werejlong-*
* term evoluwing projects, not field trials or demon-

.stration pr03ects.

Installkation and repair of equipment are so meor—
tant (see 8. 4) that the quallty and avallability.

* -
—
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‘ g
o ot the associated services should be included 1n ’
the criteria for selecting equipment. »

It 'has been a common experience that some equipment had
to be changed after a prOJept ‘was under way. Th;e has
- happe“bd because the orlglnal choice: was not abpropriately
specified fog-xhe needs of users; was too.costly to operate;
or did -not perform as specified by the manufacturer. -~ In
addition, problems have been reported when discontinued
ﬁodels of equipment weres purchased (replecement parts were

not available). \ ' . f/

?he variations in need from one user group to another,. '

or from one room or sjituation to.another, maw preclude the

development of simple telecommuncation packages that work T K
well for many users/situations. The'developmeﬁt of success-
ful equipment packages is likely ®o depeng on the degree’ to

which applications emerge in groups with similar “equipment -
needs'apd whether manufacturers can develop modular pgckaées
where eich-°component of the package has a number of
interchangeable, units which: can be selected to match the

needs of particular applicatiens.

R 8.3.1 -Equipment reliability. Genegally, users expect

a high degree of reliability from equipment. When they .do

not get it, their reactione will vary in" relXtion to: their .
expectations (e.g., physicians are less tolerant of equipment
breakdowns .than para-professionals); degree of need; whether

use is Evoluntaty: and other positive aspects of the
experience (e.q., whepgpr they enjoy‘using the system). R

In order to safeguard against unreliable equipment, it

is useful to build’ redundancy into the technlcal system. In

thig [way, one may switch to the aLternatlve er backup ;
equipment rather than lose communication entirely or continue

w1th bad eqq\pment until repairs can be made. ﬁRedundancy is

generally more impRrtant in the audio equ1pment. In most

. gttuations where there is an audio and video component, some , 5

v
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1nteraction 1s possible by audio alone. when audio 15 fost,

video alone is typically not sufticient to .continue the .,

interaction. The auqio backup which 1s used most commonly 1s
a teiephone, A telephgne link, which supplements a cable,
satellite - or microwave 1link, can be used under normal

conditions as a hack channel, i.e., a channel for ;09veying

the

intormation which one does:-not want to be heard 1n thngglme
prlme channei, the t®lephone link can substltute‘sﬁ\%ﬁe prlme

channel. Then, whén audio problems ate experienced

channel tor communication, In addition; a separate emergency
phoné/number has been used 1n audio conferencing and computer
conterencing to provide users with 1mmed}ate access to help

when tney are- cut off or are experiencing problems. -

Finally, the rkliability of a telecommuflication system

1s aftected by the reliability of any other systems with
which 1t 1nterconneét§. For example, at, Case-Western
keserve, the Eelecommunlcatlop system was dependent upon the
paging system at the hospital to help find the doctor and
establish a cqn’bctlon. The average response time of a
dgctor:. was “overlongy as a regul®™ of the hOSpltal'S; l1nade-
Project, Final Report, 1977)

ate paging system (Case-hesterh/Cleveland Telemedicline

.8.4 Eguipment Installation and Repaiw

Mahy projects report that the i1nstallation of equipment
- LY
_ presented more problems than expected. There are relatively

w¥

.

tew individuals and/or companles who are highly expenlenced'

t

*1n installing”’ lnteractive telecommunlcatlon
stallataon nearly’ always 1nvolves "debugglng Often,
nsutticient time and personnel are budgeted for this task.

equlpment

,DebUleng may be viewed as con§1st1ng of at least two phases.
The tirst phasce 1nvolves those problFms which the 1nstalNer

or technical statf uncover.  The second phase 1nvolves thosy

-
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problems which are di1scovered only when users get their handsl

on the eguipment (Lewis, 1977). .
It 1is valuable to learn‘ from the lessohs of many

projects "which depended upon installatzron assistance from a

A-£ompany :glch was far away (Peoria, Cam%xldge Telemed1c1ne

Pro;ect; RCTV, among others). A potential installer who

¢
. w1ll not be avq1lable to come back many -times for repairs -and

debugglng is not adequate., -8 S

Dlscusslons with project managers who are satlsfleq\
with how their equ1pment works, reveal a common element: a
first Yatn techn1c1an on-site oY available on a regular basis
(INTEKACT, Massachusetts General Hospital, Nebraska Veterans
Administration Hospital, Phlladelphia Police Deﬁartment,
among others). Recruiting such avperson is difficult under
any circumstances. It 1s made more difficult if insufficient
salary is budgeted, or if an agency's-policy requires that
the technical person be recrulted 1nternally from department

staff (wher? the existing staff does not have experience withs

this type of equipment). when a pro;ecﬁy cannot have a

-

full—tlme technician, or chooses not te®, a reliable and
available repalr sérvgce 1is essential. Indeed, for -one
project (Department‘ of Eneréy) repair:+ service was an
overriding factor in choosing among available systems, l.e.,
those concernea chose a somewhat mdre expenslve system wﬁere
repalr service wanfd be out of the1r hands and guar®Meeed,
rather than a somewhat less 1nexpens1ve serv1ce where repalr
-service would be more problematic.

8:4.1 Speclal problems in audio installation. Most
oro;ects whlch have had. an audio component have exggrlencea‘
some deggee of difficulty in achieving good audio. Audio

problems are, reported as more common than video and/or,

compu}er problems. The reasons for *this appear to-be:
1.~ Implementers generally place audio far down on the

’ . list of things to worry about . In most projects

¥
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which have *an audio and a video component,'greater
and earliexr attention is given to video. ~7

Audio d1srup£ion affects the flow of commuhication
more than video disruption. As a’ conseguence}
users notice bad audio very gquickly.

There are several intrinsically, difficult problems
related to audio communlcatloﬂ" (e.g., feedback,
background noise, unwanted "capturing™ of the
channel in a voice~switched system) which require
careful attentién in each application.

' 8i4‘%' Udantigipated problems,. Nearly every project
b 3 0

has encountered some unanticipated problems. These have
included, among otherss late delivery of equipment; a local
" strike;. unexpected disruption from dust- which penetrated
equjpment. The likelihood of unanticipated problems requires
that flexibility be built into the 1mplementat10n effo?t
both in terms of personnel time and budget.
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‘to be formed. in these casgs,

CHAPTER NINE

wUsers foa
L Y

-

‘9.1 Introduction . - . -
The projects we have studied are concerned with

innovationT™ The innovation always 1nvolves the new, use of a

telecommunications service. Often, however, it involves muth

more: e.g., reorganization ‘of the delivery of education,

health care, or legal services. Consumers of the latter

services are not necessarily users of the technology. In the

Irv1ne Two-Way Cable Television Progect,& for example, the

scrv1ce consumers were users of the technologyi in the Boston

.Nursing Homes Telemed;c1ne Experiment they were not. Wwe
in these situations, :

shall refer to providers and clients
resevvxng the term users for those d1rectly served by the

telecommunicationg system.

- .
Sometimes exIsting service- dellvery organizations w

to be redesigned; sometimes new organ1zat10nal entigies have
1nd1vxauals who work in the

user-sy$tem may be affected by, or capable of affecting, the

hey are not necessarily users of “the

technology. . o o
o not imply benefits for all. There -

those who will be threatened by the

innovation even though t

Benefits d&erall'd

are almost certain to be

innovation or who would expect more from an excluded 'alterna- ‘ 1

tive, Some may be powerless and irrelevant. Some may be

powerless, but relevant on ethlcal grounds. Others may be ip.

a position, directly or..md1rectly, actively. or passively,
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now or later to sabdéage _the new service. Unle a
successful appeal can be ﬁade to their altruism, unless éy
can be'co-opteq, unless they are bought off, or unless they
are kicked Bué, there will be troﬁble. Nor should one
underestimate the amount of time it takes for those who are
favorably inc;inéd to implement the financial’ changes which
mgy later.be Aécessary tgjkhe ayrvival of the project. |
9.2 mPredisposition to Use the gglecommunlcatlons System.

People will not use a service if they do not know of
Mnts ex1sfence. They are unlikely to choose to do so unless
they expect the experience to be  satisfactory. " In this
section, we shall consider the roles of’ publicity, initial
experience, and expectations of techn&cal quality.

9.2.1 Publicity. Wwhen a telecommunications compon2ht

1s 1ntroduced 1nto a redesigned public service, it is very
likely that prospective users ‘will know about it.8 Lack
of publicity has, however, frequently been proposed as an
important factor in the lack of success of - telgconferencing
projects. Nevertheless, an attractive service may be
successful 1in generating much of 1ts publicity by word of
mouth; high awareness of a service may be a conseguence as
well as a cauwse of success. Since - causality 1is bi-
‘dlrectlpnal, past faillures may too often have been blamed on
poor publicity. ?t was rarely cast in the role;of culprit in
our survey.

The purposes of publicity are: (1) to attract potén—
tial users to a demonstration or persuade them to try a
system once; (2) to make them receptive 1if its use. 1s
suggested by others, and; (3) to provide them ‘with such

. 8ThlS is not necessarlly true of prospective
clients for the public service, as 1s shown by the need. to
‘wublicize the high school equivalency courses to potential
students 1n Spartanburg.

R
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intormation as 1S necessary to f1nd out how\to—try—or to use

the system, This must be done " without creat1ng false

expectatlons. To achieve the first two it may’be necessary

to raife the value that prospective users place on the goals
the service .1s intended to serve:! e.g., responsivengss,

avoidance of delay, better coordination, and so on.

9.2.2 Initial experiepgg.' Projects.are’ particularly
zjﬁjiﬁulnerable to unfortunate early experience (Champness, 1972).

D1sapp01nted users are unlikely to recommend' a system to,

. .others and they are less likely to return themselves. At a
later stage, within the context of successful prior
experience, occasional difficulties are less serious. Yet it

¢ is at the start that problems\are more likely. Technical
malfunctlons are more probable; users 'and, if relevant,

_ operators) may make mistaked&; and there 1s less understanding

of when it is approprlate to use the system. ‘
9.2.3 Expe&tatlons regardlng technlcal performance.

Inexperienced users | may be unable to distinguish between

technical malfunctions and unskilled use ina system. They
! w1ll not know what quallty to expect’ so they may,assume that
what they exper1ence on a bad day 1is typical.— Their
expectatlons may be unrealistically -high as, for eiample,
- when -they - exp ct broadcast standard t€Yevision in. a
v1de23conference . )

These wroblems can be aggravated when part ot the
telecommunication \system is outside the d1rect control of the
project ‘team and 1t 1ntroduces uncertalhty into the overall
techn1€al performance. Examples are telephone line connec-
tions between 'audio-conferenc1ng terminals and computer
hetworks which give certain customers higher priority in the
use 9£ available computer t1me. ‘ .

The really troublesome problems in th1s area arise when
the |project team itself does not know what technical
perfgrmance. to anticipate. This 1is not as unusual as one
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might. cxpect. It s geherally assoClated with new tevh-

noloyy, subcontracted technical services, and lack of time

-

to;/ﬁTTS:_SE;ratlons asxi-reSult ot delay in delivery -of the

»

-

equ1pment.
L]

9.3 ‘Arranglng to Use the System

The process which. must take place between thefdec151on

-

to use the 'system and actually doing so varies cons1derably
from one Pproject to another. Nevertheless, there axe some
relatively common features which deserve attention:
évallabllfky. of the other parties; availability of the
system; and necessary preparations. e

9.3.1 Availability of the other parties. § character-

1st1c of all "real-time" person-to-person telegommunications

-systems 1s that there needs to be at least one person at the

other end(s). If the terminal equipment is not where the
others hapben to be, the use must be arranged in advance.
Scheduling may also be ne!%ssary to avoid 1nterrupting q}her
1mp5rtant activities. Conversely, systems which aré used
on—demsnd by one party will 1nterrupt the ongoing work of at
least one other. * ’ T - ‘
Prearrangement is relatively stralght forward for uses
whichk are arranged according to a fixed schedule--e.g.,
teaching appllcat;pns and routine teleconferences. Nor‘does

m ol

"1t seem to have been regarded as trouklesome when the

alternativé -would have been an 1n-person business meeting.
There ,have, however, been cades of resentment when the need
to be available at short notice has been disruptive. Thais
has happened 1n some telemedicine projects and typlcally it
is }he more senior person who 1s 1nterrupted. There 1s also
a suggestlon ¢hat,within a, corporate context junior staff may
be reluctant to. 1n1t1ate communication with senior staff pver
a new system. .

9.3.2 Avallability of the teletommunication system.

Avarlability 1s~a.mattér of how easy it 1s to have the use of

\d -
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the system when gne.yants it. In contrast to accessibility
(discussed in section 8.1), low availability does not often
seem to have been associated with users' rejection of a
syséemf It is more a problem of high® acceptance (for
example,- in the Phoenix Criminal Justice System).

A few difficulties heve ariseﬂ with satellites, as when
their availability has constrained usage to an inflexible
weekly schedule. A final point to note is: that the pro-
cedures set up to check availability ‘and confirm reserva-
tilons may"themsélves constitute a barrier to using the
system.

'9.3.3 Set-up. In some situations, users may have to
come involved in time-consuming procedures prior to using
A <:’E:e telecpmmunicatio?,-system." A good example 1s a nurse

having té;prépareta patient for a "teleconsult." Some of
these obstacles may be removable, at least in part: Others '

. must be taken into account in' advance consideration of usage
»

and economics.

-

In addition, some applications of interactive tele-

communicationshreﬁuire time to set up‘}quipment. This is
pgrticularly thé case when there is a video component to the
system (which in-some cases can require an hour to set up).
Set-up should .be- started before the .user is scheduled to
begin a conference or trainiﬁg session, not at the beginning
"of scheduled usage. V

v

9.4 Training

T™wo quite different types of training may be required
in a project: training in the use bf the telecommunication
system, and training for a new organizational role. In the

' Boston Nursing Home TPetemedicine Experiment, on the one hand,
training of nurse practition§rs for -their new role was a
major undertaking requiring almost a year, but virtually no

. . &
training was necessary in the use of the technology. In the

Reading Project, "on the other hand, impor}ant subsets of

-
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73

»




o~

usors needed to develop signiticant additional sk1&+s
operating the system; The following remarks pectaln
trainlng in uselof the technology. . 5

\\\ Beliefs dbout practical and acceptable 1limits
training will ave influenced- the technical desién of a
system. Thus, %he need- for users to. operate controls 1n
Picturephone® Meet Service 1is minimized This accords

* with a strong school‘of‘thought that such systems should be

as si1mple to use as possible. in Irv1ne, Califqrnla and in
the Readlng'RrOJect, a different philosophy prevailed.  In
these two-way, television ‘systeﬁs users = had dectidedly
non-trivial tasks to perform. " (This nakes gbo& sense: one
can assume that school children and retired people have the
time and desire to accept the challenge.)
. : In some projects, tralning has to reflect a dJgreater
need for skills on the part of some users,,than of others.
(The travelling paramedics, 1n the STARPAHC Project provide an
example.) In others, for example computer conﬂerenc1ng, the
need 1s more symmetrical. Notice that sometimes a certaln
level of instruction wlll be needed by ‘those who do not get
to use. the system (e.g., NA%} tra}ned secretarles 1n “smaking
arrangements tor teleconferences; in Phoenix, wardens needed
instruction 1n procedures necessary to ahlow a pcisoner to{

communicate privately w1th the public defender)

Despite the varlety of E‘OJects in this field, a fe&

.generail statements do stand opt Figxst, even 1f a systemgis,
very simple to operate( ther@‘ 1S generallyJ a valug “in
alloqing intended users :to try 1t out on a bdeﬁonst:atlon
basis, when mistakes do not matter‘ before using 1t "for
real." Second, whether 1nstruct10ns are written or presented
in-person, there ‘1sn agreement that, where possible, they
should -be offered on a colleague-to-colleague basis, rather
than "handed down"® by the specialists. There have been’

occasions when this desideratum has not been met. A third
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and related observation is ‘that peer tra1n1ng seems, to work
well in a var1ety of progects. Finally, there will be a
perlod .of time--after a user knows how to use a system
properly,- before he or .she is comfortable with it.
Continuipg encouragement and reinforcement is necessary, or
at least desirable, duriné this per.iod, in‘which'the novelty
of the medium may distract the user. ‘ ‘

9.5 Resistance to Innovatlon

’

A technlcal 1nnovat10n may be interpreted by users in a
variety of ways. The user may feel: - '

w

1. "This is something that can help me do what I want
.to do." —- . :

2. "Thfgiis something that will replace me."

N

3. "This 1s something that will wupset my normal
routine.” :

A few of the reesons wh1ch lead people to feel (1), (2), or

(3)yare discussed be low.

—

" .9,5,1 Need for associated chénges. As noted in the
preceding chapter, the introduction of a new telecommuni-

cation system may bring with it the need for change in the
operation and - ‘structure of a user organization. There is

ample evidence that individuals resist organizational

[
2

change. g

- Change may also be required in the Qay that beople
conduct their work. It has been obser vé@® for instance, that
greater discipline is necessary in teleconferences than’?n
face—to-face meetings. More attention needs to .be paid to
the ptecirculation of papers, for example, and to eetlmatlng
how long the "meeting” will last. o\
" There may also\be a need for change in related payment
systems.’ Although, in the proqects we examined, it was very
much the exception that pajment had to be made on a per use
basis, this issue does ;obm oyer the field. Note the need to

.. . ', .
*arrange “for relmbursemengio physician-extenders” services at

// the ehd of .the experimenf 1 phase of the Boston Nursing Home

-~
“ e :
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Telemedicine Projé€ct (1n this case puyment tor the service

~
supported by the telecommunication service, rather than the’

the telecommuncation 'system, arises with, g}tturephone®
Meeting Serv1ce. Problems will arise for users 1if an
employer's accountlng system does not easlly accommodate 1ts'
charges. Even when use of telecommunications option would be
economical, it, maya seem extravagant if it is ‘implicitly
compared with the cost of a telephone call. LU

9.5.2 , Pressures of .demand. ., A new telecommunication
. 3

service, intended to ‘increase or ‘extend a ‘social service
N [

(e.g., health care) to those previously poorIY°serv<?h,;éy
increase the pressure of demand on professional§ ithout
1ncrea51ng resources essentlalgln meeting it. - If a profes;
sional 1s busy all the time ‘and knows that .the new telecom-
munication service will not save time, why should he or she
bother with 1t? There may indeed be benefits attached to the

L ¢

’ ° . N ’
new ' telecommunication service (e.qg., reduced operating

costs), but these are typically benefits for the institution,
not the professiono;. '
e A'ﬁilated phenomenon occurs wilth person-to-person on-
demand telecommunication services. As noted above, 1f it is
avallable on-demand for ode party, it may‘wg{l 1nterrupt the
ongoing work of another person. This 1s not a new problem,
1t’occurs wlth thq telephone. However, whereas a business
pé}son may have a sécretary‘:ho screens, or postpones tele-
phone communication, the ‘users of néﬁ' telecommunicotion
§efv1ces may ré]ect,the gsrﬁice entirelyQOr complain Lntll
the approprlate mamager removes it. .
' 9.5.3  Loss of valued side ber®fits. Especfally for
teleconferénc1ng systqm§ conceived as substitutes for long-
distade travel, it is frequently" remarkeq‘ that prospec;

tive users may be reluctant to. forego pleasures they derive

trom business , travel to an attractive distant location.
(9
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¢ tn our ,bpr:égp{ this * issué is probably emphasized unduly:
" (ewg.} *peca
fpersonal«attractlon and because much mpre is _1nvolved than )

. intrinsically, wflle telecommunlcatlon}would.not-be:(1.e.,

i

much travel 'is to" locations which effer no

2
direct substltutlon for bus1ness trav ). Hawever,, there is

another typer o£ possible loss hich ,has rece1ved llttle

atteht1on. 1n-person communjication may sometlmes be valued

a

. "people may sometlmes derive pleasure from the in-person

gcommunlcatlon process, as we®l as value it as a means to some

“other end)., . ' T s ..

«
Wt

9.5.4 Reduction in autonomy and status. To teach via- .

« televlsLon mafes a teacher more,open to evaluatlon by others.
In some cases, nurses fear that a teLemed1c1ne system ' (or the’
protocols a55001atedlbw1th it) will lead to more frequent
checklng Qf their way of wdrklng by doctors. In genidﬁ' by

a

. /
- offerlng an - addltlonal _means - Of ~commun1cat .

telecommunlcaglon sysfem brings w1th 1t “the p0351b111ty of
regucing- the \ utonomy’ of ~ those w’hd ay have’ derlved some"
bénefits' from tradltlonal . barrLers to comMUnlcatlon.

.~ Associated wlth actual or pdtcelved loss 1n ag&onomy may be
an{‘actlﬁl or perce'l\l'ed drop *in- sta‘us. . : - ‘f_ -
iy , 9.5.5 P0551blé 1nfvl ent of profe351onal or legal
T standards., ProspectlveL:sers have sometimes been -concernéd
that use 'of a telecofiminieations Systen1 would, in certaln .
m3§;642uatlonsr be anm 1nfr1mqement of some pﬁofe351onal standard
‘\ or legal 'requlreméht. Exampdes are patients' rlghts ‘to

prlvacy and an’?accused s rlght tp ~c0nfront“‘ hostlle
w1tnesses.. The other side of thls c01n is when a change 1n p
rules creates a problem to whlch telecommqpacatlon may
prov1de part of the solutron. An example is the coqrt ruling’
in Phlladelphla mandatlng a shotters t1me’ peri0d between

Lis g
arrest: and appearance efore a judge-- prdblem wh1ch the L.
police video telephone helped to solve. * oL - Y -
A . . . i ' . l . . o
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) R 9.5.6 Neglect of more ;press:LnQ _problems. . An

v

individual may be keenly aware of much more pr@g problems
.in his or her work environment. than ‘those at which. the new
te‘leCOmmunications service is directed. The new service may

. .Be resented as inert'ing'attention and/or funds away from the

former. .
e

- Phese problems are mitigated, to some degree, if" the
[ - 3 . e ‘ .
professional can b\ei(equlred to use the system; if he or she

,”gncan treat or serve more people and thereby make more koney by

-

usxng the system, or if it relieves the ‘professional of’ a
travel a\ss1gnment whlch e or she does not want, Howe,ver,,

- these problew_s remain a serious barrier to thé successful

implementation of a telecoﬁ}municatxonwservice for pro&-
siondls. id . )

}6 \lhe User Environment

3

the prospects for innovation. . - -

3

= which morale ‘in the- user organlzatlon was 1

telecommunications system was 1ntroduced. Neither suoceeded.

‘;9._‘6.2 Cultural : and ethnic barriers, In" a few’

-~ pto;e'c'ts, communication - problems ‘were .assoclated w1t’l}
, Yt
cultural or ethnic differences., ‘In all c¢ases they seem to
.‘ . 4 ~ *
have been overcome.

&

- [ 9. 63 'I‘ur'nover. The higher 'the turnover of* the

prospective luser populatlon, the more cont1nu1ng w1ll be the
need for pub11c1ty and tra1n1ng, t~hough lt 1s poss1ble that
s both these may be prov1ded pn a peer basgs by users who

. . remaln. : - N ,/. . . . )
" , 9 6.0‘ Exogenous chaﬁges. PrOJects are partlcu}arly
7 susceptlble to Changes : 114 their user ~enyironment. §uch
L * changes may have a post/ive impact, -though more o‘ften they
seem to have a regatiye one: removing the "need" for the

- . »

'Certain features of the users' organlzatlon may affect

5.6.1 Morale. We have comé across %) pro’jects in,
oW when the new,

V
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- service or removing from the scene s0me6ne whose support 1s,
/ ;1mportant to the innovation: They may' also' damage the
research desigrr. . ) ' ' ‘e \,

" = The problem 1s 1nescagable Field trials and demon-

ration prolects are, by déflnltlon, undertaken in ‘the "real
;grld Change is characteristic Of the geal world /,The
-longer the pr03ect lasts, the greater .the chance of a ﬁa]or
L change occurring. in some cases, fortunately, the longer a

project lasts, the more it ‘has become .robust against peten-

-

tfally adverse changes and able to profit. grom potentially

.
. 1 ro~ -

favorable omes.

B

9.7 Cyercoming Re31stance to Innoyation
A
preceding. sections have painted a rather gloomy’ pfbturéfm‘
Many of the efFects also have positive counterparts which may

reinforce adoptlon of a new system. The assoc1ated changes

which need to be made may remove irritants. The innovation ¥

¢may bring its own valuable 'side beénefits for ‘ihd@vidual
users. It may 1ncrease autonOmy‘and/or raige status. It pay
" 1fiprove job security by’ enabllng individuals to make greater
ontrlbutlons to organlzatlonal ob]ectlves.. It may make it
eas1er to meet pro.fesslpnal Jand le§al standards. And the

’ ’
infovation may be seen as -an attempt to tackle fundamental

' /problems.\ . oy ‘5\ - ‘ h
Moreover, some of’ the” ®threats orx losses may be
~ 1maglnaryg Thus, after Phcturephone® was used 1n Phoenix for
the arralgnment of defendants who were pleadlng not gullty/
 some de@mndants complained about not belnq able to put the1r.
"bﬂn-story to the judge. Th1s opportunlty woﬁld not, however,
haVe'Jbeen available if the defendants . were pkeadlngﬁﬂﬁgt

'.gu!kty at ,this stage in hhe tradltlonal manner . ¢ /
“» . In dqﬁllng with these~1ssues, it w1ll matter w ther
J .
use 3; a system is Opluntaqy or mgndated. A pol;ceman be

told by his superidr to use . a-telecommunlcatxen system for a

L

1]
.
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given purposcy whercas ATl has to market kﬁelf teleconter-

encing services. .However, even when a user group 1s reguired .
P use the equipment, resistdNce can manifest 1tself through

complaints and gpoor work that 1s attributed gp the tele-

communication system. ° o : )

“Some projects have exhibited g sensitive approach 1in
dealing with resistance to_innovation. Caﬁe was taken to
antrcipate predictdble _problehs of this kind and to sepse'
others as they émerged (e. Q" by use of sensitive personnel
in th‘fleld by - allocatlng time for "feel1ng around," by use
ot sophisticated 1incident-reporting systems) . If psere,are
treated as bartners in the prqcess of 1nnovatioh, they or
_their re resentatlves may play a usetul part 1n oyvercoming
the problems. ‘ ) ) ’ o

In one project which. was tteated as a partnershlp'we

noticed that users'develoéeé the self-image of piloneers and

use of the telecommynication system was encouraged ior

purposes which were perso?ally rewarding as well as ﬁoa those
- which were 1mmediately "useful." The way prospective users
fare 1nvo¥ved 1n .the des1gn and management of the 1nnovation,
.and their relationship with the project team, - can be e§pected
ﬁo affect the ease w1th.wh1ch‘re515tance is overcome. These
topics, among others, wil]l be con51defed:fu1‘the following

ghapter. - \ . 2 . _(.
\ e




'~ categories which can be'researched, reported,* and ser

CHAPTLR TEN

Management of the Implementation Process

» A

1

. . This chapter treats: the composition of the implemgn-
tation team;. communicatton among team members; how and when
to 1nvolve users in implementation; 1ssues related to payment'
fer the system and services provided through the systenf® the
transition from field- trial  to ‘ongoing operation; apd the

léngth Qf time requfred to 4mplement a prOJegt.' .

10.1 Composition of the Implementation Team

' In/gne sense, it is not helpful to ’'say that the quality
of “the 1mplementatlon team will affect the outcome of a
progect. "Quality" is an 1ntanglble concept, whereas 1
time vs. part . time or pald vS. volunteeg are tangible
critéria  1in putting together a ,team, " Yet the tangible
éétegorres, to be d1scussed subsequently, are merely threads
which can' divert attentlon from the wnole cloth of quallgy.

I
Purther, ]udgmenti about guality. are'lnevitably subjective.

what tollows -are Y some iu1de11nes which may help in the
process of assembllng a good team, but! they should not be

taken as strict criteria for selectlon

‘ €
- .
¢ .

Often, a team responsibLe for implenentation is
eventually superséied by a team responsibie for managingsan
ongoing service. The changeover may be a gradual’process in
some cases. In projects whidh,evolve over a long peraod, the

‘game team may have:both responsibilities.s . . :




v 1 4

“10 1.1 Insiders _vs. outsider s.‘ _An 1ssue of:51gn1t1~

cante to most of the: prOJects we exam1ned is the comp051t10n
and’ ratio of 1insiders - to, outsiders on the 1mplementat10n
tean. \ The 1mplementation team, as‘the tefm is used here, 1s
a broad category whlch 1includes prOJect managers,-tralners,
technicians, researchers and evaluators (in-some 51tuatlons),
and others who particlpate -1n getting a project up and
going. b

In some 1nstances, the 1mplementat10n tefm has be®n.
predOmlnantly internal {e.q., the Ph11adelph1a ’ Police
Depar tment); 1n other 1instances, thé implemgntation team
consisted large%y of people who were not part of the 1intended
user gtoup (e.ge, the"Phoenix Criminal Justice System).
where the 1ntended - User group predomlnates On the
impjlementation ttam, -outsiders 'are often ‘used - for
irrstallation of eguipment and‘technical consultation. Most
ot these applicatipons are 1ntended for service delivery only, -
with Jittle or no Tresearch co%ponent. where the intended
user group does not predominate on the 1mplementation team;
an outslde 9n10er51ty, government agency, Or manufacturer is
most oftern 1n’ coﬁtrol for .purposes of: field testing or
researdﬂ. Most of these applications intend'service dglivery
only as a means to an end (e.b., a resedrch qbestion) or a
possible byproduct of a field test (i.e., 1if the fleld test
proves succéssful). . : ’

| Y .
There 1s no evidgence which suggests that a project wiil

be more successful with any particular ratio of 1nsi1ders to 7

outsiders. In any case, the com5251t10n of a team and ratqo
of 1nside® to outsiders otten change over time. In one
typical pattern, outsiders predominate at the very start,~
1nsiders 301n the team during the: de51gn stage anépéutsiders
wlthdraw as the, proyect passes from trlah or demonﬁtratlon
status' 1nto operationdl status. Anosper common pattern 1s:

1hs1ders orly «at the very start; outsiders (e.g., tele-

3
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communications consultaQtS), and more insiders joln 1in the

design stage; and finally., outsiders and some insiders leave
. . El
as the project betomes established.

. Some potential problems with outsiders are: _.they, may
not know the oart1CUlar situation where the project is being
1rplemented; they may not be on. Glte when they are needed,
_they may not be concerned with day-to-day problems, and some.

jusers  may resent their presence. Some potential problems

with 1nsiders are: they may not be knowledgeable about the

telecommunication system being installed; they may not Kknow
Ehe troader picture of K how and why telecommunications has
worked/not- worked elsewheré and theys may -be wunable or
uwwffllng to negotiate with other agencles or groups who are
involved 1n the, Lroject. “Recognition that. one or mexe of
these problems are likely to be present in a particular
si1tuation. should influence the choice of an 1nsider or

outsider to pgrf the task(s). .For example,. when an

out51de agency controls a project, 1t 1S valuable- for an

1n51de, local person to have a "visible, active ro‘e/ 12//
T »

managing on site. - This

. . . /
s* partlcularly 1mportant/9>ﬁ th

project director 1S ts1de researcher who may.ngt have

the time, fskills,

pr n site.

day-to—day

lQ 1.2 -time vs. part-time personnel. Discussions,

with prOJect direcdtors 1nd1cate a prefergunce for full-time

personnel, where possibley
10.1.3 Other respon51b111t1es of Tproject personnel

when part or all of the‘staff is non-salaried, borrowed from
an outside agency, or shared with another group, i1t is
1mportant to know that they are W1lllng and able to commit
, the energy and attentlon necessary to do a good ]Ob Many

prOJects h&ve experienced problems because a staff member was

not paid by- project funds and had many respon51b111t1es

b

- . N

Tnclination to beéome .invblved 1n




outside_ the prOJect (for the 1nstitution or agency which was

-~
paying his or her salary).
i0.1.4

there is a.conflict between engineering consultants/techndbal

Working with engineers. In some situations,

E . .
staff and planners/manager/users. The planner, manager and

nce to

user often do not have sufficient technical compe

argue with an englneer abou%,the-deshgn or use of a system.

no

the other

The engineer's posisien,max be based ®n persbna@ preference
=< ! \
t

O{ convenlence,

I

techpical

feasibility.

On

4
side, « manager can force an engineer anto a s1tuat10n that

compromises technrcal soundpegess.

to this.

There als no s1mple salution

relatiqnship betweén englneer and maﬁgger, and flex1b111ty by

J———

both.

n aqdltlon,

there can be eabstantlal Value 1n hav:

advice which 1s

9

independent> of the

It does point out ;he 1mportance of a good working'

./

-

.dccess_ to englneerilng

company providing

‘television company,

mlcrowave egulpment).

10.2

a

transmission

a telephone- company or

service

(e.g., a

o

ingtallers

cable
-of

’

AN

-

Communication within the Implementation Team N .

© YOQr COmmuRlcation among components oOf the'implemehta-

led

coordination

of

‘tasks,

‘tion team has peen associated wlth.many difficulties.

user

to- poor

inattent 19n '.tO

problems, and 1n some cases, mlstrust. roo-

first step 1n developlng communlcatlon links

varlatrons

It

10.2.1 <«Recognizing clfferent styles of work

1h styles of work among-components of
- '

1.

better

to

communication

links

accommedate

)
around them,

work

thap to

. styles,

¢

[
A.useful

s :orrecégnize

.the tean.

bulldlng

‘1mpose procedures

Nthh are likely to be resisted.

wrltrng 1s. resisted by sod® groups. s

For exampic¢, lengthy report

10.2.2 Trust,

~_lnsplration,:. ana_h heroes.

The communl-

4
cation among team

members should foster trust and teamwork

Tne sqcial gbals of the progect (or simply

team member that he ‘or she 1s participating

, 84 '
S i 0“(" >

knowledge by a

.It has

-

v

in a piloneering,

‘,

~




'appllcatlon.ls a process of human interaction. This aware-

cases,

\
el

w - ~ L o , .
activity) can be a source of inspiration.. And a project hero

&

or product champfon, 1f viewed as®such by team members, can

be hlghly beneficial to ‘a project. . All of these values-

_reflect -an awareness that 1mplement1ng a telecomﬂanlcatlon

ness has been misgsing from some projects. -

St 10.2.3, Communication flow. ‘Communication, within. a

project team. can glow in three d1rect10ns. down (director'to
staff), up (staff +® director); and across (among staff,
among managers, etc.). All three are important. Nearly all

.projects'have.mechanisms for flow in a downward direction

elg., printed memos, guidelines, and procedures). Most have
mechanisms for cbmmunication to flow across (e.g., informal’
talk among’ peers),'“but”-reiatlvely few have had ways for
communication to flow upward. . The latter is crqclal‘ for
building trust and learning about problems before they gete
out of hand. One mechanlsm for creat;ng such communLcat1on
is a resular, open staff meeting where problems-can .be a1red
(Readlng, Pennsylvanla) It is also possible to encourage
such communication, if the boss v1s1ts with individual staff
members and asks "What’ are the p&:blems." .

The communication ﬁlow between mana ment and staff is
made - more difficult if the d1rector‘
manageme tedn are not,on site with the s

&equent visits by managers are . imp

ff. In such
tant, as 1is

- U S

access to -.management-at-a*distance by phone\ c s from
project staff. 2 . ‘o :

10.2.4 Manitoring problems. It is npt sufficient to

wait for problems ko arise in’ full bloom. The implementation
team should actively look fer emerging problems.. Three ways
to. do this are: (1) employ 'ersonnel in the field who are .2
sens ve to emerglng problems, (2) allocqte specific t1me
for staff and management to "fee ‘atound" for such problems,

' -~

» —

. _ o
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.a mistake unless it 1is Known for ¢ertain t

7 .
* phase. ' L
. \ .

L _4d >

and; (3) use sophisticated inc1dent reporting techniques (in

- the' STARPAHC Project these are called "“trouble reports").
The systematic repottlng ‘of problems- enables management to

d?;tlngulsh chronic problems from occasional difficulties and
helps prevent problems ‘from slipping through the cracks
simply becdus€ they do not/wause a major crisis each time

they occur. .
10.2.5 The langpage and length of memos and reports.’

Memos and gu1del1nes by project management to staff should be

written in clear, concise language. In some projects Whlch

we examined, this was not the case. As a result, on—51te
’ ' '

staff did not always nnderstand ‘the projéct objectives. At
the same time, reports whlch the staff are required to submit
may be resisted (or not wr1tten at all)<ij‘the length and
detail required .aré unreasonable ahd 1f they not
allocated specific time to do the report writing. Partic-
ularly for those dhose: céneers are built on report and
research writing, 1% 1is useful ’to Ypear in mind that many
workers find writing of any klnd to.be difficult and tedious.

=

10.3 Paying for the Service

Problems related to payment for the telecommunication
serv1ce by a governmental or - soc1al service agency ame less
likely durlng ‘a f1eld trial or demonstratlon phasé. During

this perlod' per-use, payment is ‘geneta ‘not an-. issue.

,Typxgally, an agency or agencies have agreed \to pay the blll

for a period of time and issues related to fut re payment. for
the service are 1gnored by the 1mplementation team. This 1s

will not continue after the field trial op demonstration

-

Payment for service 1s” a relevant issue, \from day one,

for. any appllcatlon which intend§' to contin ‘operatlng
beyond the end. of its 'trial or demonstratlon st§tus, or to
leave.open this’ possxb111ty. - ‘The problems of
. . . ) '

) { ' Sy B . -

. . 86 .
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means of covering costs, -discussed below, r@ﬁuires serious
and early attention. ' iﬁ%

A common problem is to find an exlstlng budget category
within. an agency or 1n§£1tutlon which can pay for the’
serbice. ‘Alternatlvely, a budget category must be created.
For example; if a telecommunication service is saving a
hospital or go;ernhent,agency travel time and money, -can-its
travel budget be used to .pay for the telecommunication
'service? Often, it canhot and this - is a major stumbling
block. To OVercghe‘itL a great deal of negotiating may be
necessary. - T ‘ ' i

'Another problem arises when one agency agrees to pay
for -the field trial and a different agency 1s called upon to
pay for the ogeratiohal service. If the project becomes
labeled as belonging to agency A (b@cause\lt‘sponsdred the
field trial), agenéy B may be reluctant to pick up the cost
later, for reasons of jealousy or fear that dt.will‘noﬁ'have
"sufficient control over the syséem. ’ I '

Many 5}03ects are supported by a group of ‘independent
institutions (e.g., hoépitals{ with some* form of affiljation
that 1s not binding. The§ share the costs of the telg-
"communication service. Typically, .each institution (there
may be ten or fifteen participating) mdst be convinced each
.year that the system is valuable to them, THe work involved
in re-selling the system each f;ar can pgoegormous: _ More-
over, the entire system may be placed in jeopardy if -one or.
% @ institutions pull out. _

In dealing with, these problemi it is impettant to starf
early in the ‘project: If .possible, one should work to make
payment for the service a rggular deéet ‘item for the rel-
ev3dnt adency. If .the agency or group ‘that myst ultimately

pay for the service is dlfferent ‘from the ‘agency oifyroup‘

paying for the field trial, one should involve the Aformer
trom the’ beglnnlng (e.g., have it participate on an advxsory

board). . € . . . .-

i




“k .

In general, it 1s necessary to dlscover how' a scrvice .

becomes pegmggent within the bureaucracy that .is relevant to
-a project and wqu to meeg those standards. For example, in
the STARPAHC Project

equipment be assigned a ser1al number from the U.S. Public

it was necessary that‘ each piece of

&
Health Service in order for it to become theirs after the
demonstratlon perio8, .and thus fall within standard budget o

categorles whichycould pay for repa1rs and serv1c1ng.-

10.4

The Transition from Field Trial to Ongoing Operation

stated

In many demonstratlon pr03ects,;therdi1s no clear or

intent at the beginning of the project to . cont}nue

3 * . . . )
after the demonstration period, but such an 1intent emerges

» . . .y
later. In cases where. this has occurred, the transition
process has been very dlfflcult.

In making a transition from demonstratlon proiect to

on901ng operation,

it h ps 1f:

(1)

relevant local agencies

are 1nvolved from the beginning;

(2) some local funding

is

users are trained to
All of these

and;

(3)

become the trainers of future users.

involved trom the beglnnlng,
initia-

1 ‘ N
tives are weakened if .tjey are begun a year or two into the

project.
- 10.4.1

Changing the source of funding.

L N,

Projects which

rely on federal money for the demo
find that FeWEE
«ongolng operations. As

there are sources

a

consequence, the pr oject

tration or field trial

of federal money for

may :

attempt to create ne

dses .or programs for the. system

in

order to obtain "demonstration" money for the new use.

Th1s

a common prattlce.

The problem’. 1s that such’ a

!an c"reate an ever 1ncreasing demand on the system wi

s1m11ar increase 1n resources. New money, intended for a

use, must pay for the new use and.the old 'uses fo
onsequence, resources are spread too thin.
to the

from a federal source to subsequently ask
. -~ : : .

system. As a

An Alte native’ above 1is for a project with

ini1tial fundi g

© - ' s »
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the state, citye or private institation to pay (or, to ask
individual users). One problem in such a transition was

discussed in section 10.3 (i.e., where agency B doesn t want

\\\ to pkgk up the tab for a system- which everyone regards as

belong1ng to agency A) In addition, the new agency or user
who is now be1ng ‘asked to pay for the serwvice "will have to
"feel the valu€ of the service. \Value is a trlcky issue. If
users have paid ‘part of the cost of the project from the
beginning, it appears that, they are more- likely to pick up
the full cost after the transition phase. )

Espec1ally where expensive equipment is used, the costs
which are 'ecoqered should presumably include a component for
depreciation. It is somewhat disturbing 'that this appears to
be unusuél.u A

CF
10.4.2 Preparing for user takeover. The operation of

a system cannot simply'be "handed over" to the user group at’

a set date., The new management tedm must be trained duaing
the demonstration or field trial period: They must learn all
aspects of the system (technical, financial, organizatienal)
that they will need to know before they are given-the "keys"
“to the~system. This suggestion would, appear to;be common
sense, and it is. ' However, a host of pressures'and time
constraints on é‘pcoject team can easily lead them to ignore
these common sense requirements of.a-transition.

10.5 How Long for Imglémentat{on? . . -3

ex -

In some instances, 1mplementat10n was viewed only as a
matter of 1nstall1ng equipmeht. 1In most cases, however, tles
must be developed with user~ organizations, ‘users must be
trained, and many other activitjes related to the service are
‘necesséty. These nee ust be taken into account before
implementation commence?m ' ' L

There is no simple formuld for calculating how long the

implementatxon phase will require,. However, in many\ pro-

-jects, . managers reported that they calculated on the short -

’
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Conclusion )
s T . i
.. s : / -
A manor assumptlon underly1ng our study has rectived - %

w1despread and . strong sypport from practltlonets in the -
field, both 1in nterv1ews apé .as ‘'reactions to an earl1er
wérking paoer: problems of 1mp1emg::at10n sQ%m generally to

have been underestimated and they have rece1ved inadequate

g8

attention in the telecommunlcations llterature.

-

. ‘However, drawing firm concluglons why the implementa-

.tion-of- some pro;ects succeeded and that of other projects,
failed is dlfflcult and dangerous. One cannot assume that
correlates of success-are causes;j they may be effects. Even
. ) when pne can be sure that one is deallng w1th a*cause, it may
\be. that the . problem in qt;es.on had multlple causes——that
thig was the last'straw that broke the camel's back. Never—.
theless,-we believe that several useful conclu51ons can be

;presented. . ‘ BRI § A 7 ‘
11.1 Nature of the Innovation \
Just what ‘is the nature of the 1nnovat10n that is being
attempted? The 1mportance of "being as clear .as poss1ble
about this’ at the start of a project stands-out very clearly.
In all cases one is attempting moQF than the introduction of -
a éatisfactorily functxonlng technology into an organlzatlon.
Mxnlmally, one seeks, in add1t1on, to cause some potential
users to change their behavior. often the 1nnovatron is much
. more fundamental: a major changd in organlzatlonal structure
. . ' -

{ ¢ .
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91 . -

' oo, -




and operat1ions, whlch 1ncorporates among 145 elements the us
/ - ot a new telecommunlcatlon system. T ‘.
- Organizational redesign on a radical scale is generally .
* acknowledged to be a difficult and risky business. . It calls
for partnership betweem those knpwledgeabke about the type of
. organizatibn 1n ' guestion (and those knowledgeable about
- telecommunicat}ons. There are obvxous dangers in see1ng thef
major aspect as being telecommunlcatlon, rather than the
larger innovation which telecommunlcatloﬁ makes possible. :. ' ///.:
‘e the money and people can be made available, " it may
. 'be easlier to create a wholly new organlzatlon, rather than
t‘remodel an’ existing ope. And certainly we have been struck™?
by the fact that many of the successful projects among those
Y;———~ we studied did creaté‘hew organlzatlons. ) .
'11.2 .Complications Partlcular to Field Trrals and Demonstra—

teon Pro;ects '
; In most of the fxeld tr1als and demonstration progectsu
. we examlned, there had generally been an implicit assumption i

that }he ‘new service would be used. What was thought to be .
at issue wag the value, of such.in relation to costs. This
assumption is unwarranted. It must ' be made exp11c1t. amd
supgected to critical scrutiny. - = - o ‘ '

1he' value of an evolutionary appro’ph, in which the
service is gradually brought up -to. a‘ necessary' standard '
' ' canfot be'overestimated. Such an approach may 'be difficult ‘
given the flxed timescale ahd financing characterlstlcs of ~.
vfederally funded research and demonstratlon progects. L
Agenc1es might obtain better value for money if they were, to‘ ‘
fund relatlvely more pilot pro;ects of- a modest kind.
Successful pllots could then. beébme candldates for preper
field tr1als ‘or demonstyati¢n pro;ects

v
4}

11.3 Ingredients forfSugcéss ’ T '

-

\
The. avoidance «©or solution of many. of the problems which

~ ’

have been dlscqssed in thls géport is only ‘a matter of common




f " -

Lol
"sense. - Is common- sense really so uncommon? Probably not.

It .Seems more reasonable to conclude that there are Very many .

th1ngs that can go wrong,'far more than has generally bee

appreciated, and that inevitably some danger ‘points recelve
insufflcient attent}on. In .addidion, reality generally
demarids comprOmises. Maybe the space. available fpr some‘
terminal devices is less than i%eal, but maybe it is .the only.

}

spacewsavailable. “ ' ~

! -.It is not sufficieht to know abkout: the d1ff1cultLes .

which quite poss1bly may arise. They require tlose attention
together with. sufficient time, money ard personnel to ,allow

Y " ) ' . —

them to be overcome. } . '

Other diffidulties May be less: obv1ous in advance, but
experlences of others can now provide a warn;ng Already in
this chapter we have repéated earlier: p01nts about appre~
c13t1ng the nature, ‘of the target innovation and'.the danger of .

'me11c1tly assumlng that a new systam w1ll ‘be used"uA tew

other useful generallzatlons appeér to stand out. Nl
- One such conclusion is that a surprisingly large-number

of actor groups ‘may be 1nvo1ved, each with its\own set of

, 1nte:ests. By no means w1ll they all be potent1al users of

the new system. “I¥ can be dangerous not to perceive ‘a

rplevant interest group in suff1c1ent time. It can also be

‘palnfully t1me consum1ng ta give all of-them the t1me .they

require. L« " o y . .
Assoc1ated with the multiplicity of actor grouph-ls the
fact that there are likely to be 51gn1f1cant changes 1in, the

.env1ronment of the new system during the: lifetime Of a
‘project. | They may ' be beneficial, but ‘:he'y may alsa be

" threatening. One must expect the unexpected and one must

have the flexlblllty to adapt to~1t. _Funds and personne%

for example, should be assigned in such a way as to permit .

gadjustment durlng the process of implementation. )

’ S, \
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~AFroblems also‘arlseltrom?tﬁe novelty or.the media wc
have studied. First, users may-cgpfuse message with mediunm,
A physician nfay writq off interactive telgvision in reaction
to a paftlcular encounter while using it;’ﬁfﬁeéond, users

1n1t1ally w1ll not know what technical perf ancb to. expect.

LIt may be difficult for them to dlstlngulsh results of.

) equlpment which =is" poorly seiected, 1nstalled or. operated
from intrinsic qualltles of the medium.  The problem ‘is
compounded -it: the implementation team does not know what
standards to expect} ) » ‘ .

Implementatlon 1s not an act1v1ty which can justifiably
be separated -trom concept development, technlcal de51gn,
proyect planningnxand. the character15t1o§ of the releted
organizatjonal system. All fthe elements at work 1In a

"sltuation must be'ln a process of mutual adjustment: the

\ﬁelecommunicatloq system must "find a home"jblthin a social
and organizational context. The impl menteT must (1) under-
stand the context; (2) be prepared to gold the innovation to

.the 51tan1on; and (3) work hard- to mak the situatfion recep-

tive to the innovatign. ’ o ] N L

-~ There is no. .orie style -of ;mpiementation that *

superior in all situations.* We have come across considerable

differences 1in’ style. In some ‘cases a '"strong hoss" has

pushed an innovation ‘w1th con51derable suctess; in other,

cases this approacb has falled * There have.been examples of

%Successes in which users were treated as fully participating

partners, 1n which they were treated to a "take it or leaveé

it* approach, in whlchg;;hey were ordered ‘to use the .ﬁeu

< system, and in which/ they were astutely manlpulateds Style,

like ‘many other features of 1mplementat10n, musﬁ\be v1ewed in
relatlon to the cqptext 1n which it »s applled.

One &set of features -doeés s%em to’ hold across al?l

successful prejects: ' . g g :
/ ! .

s

/




>

¢ ' o - understanding of the’

community context*
o - understanding of the
o understanding-of the

.cohcerned.

2

We cannot argue that these are

td success from  the ‘fact that
successful -projects.
success. It does, however,‘appear

. *
conclude that.any, 1mplementat10h team s

they
They 'may be incidental by-products of

o understanding of individual users

organizational or

v
¢

.

technology S |
propertles of t#e media
necessary precondltlons

are ’present among
eninently plausible -to

uld incorporate such

understanding or have the ablllty to develop-it.

r

.

*An exception is provided

;atxonal contexts.

.

by
systems which must ‘'work across -a wide varlety of organi-

public cdnferencing

- ¢ -
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